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The Columbian Vise & Mfg. Co. 


Cleveland, Ohio 


Manufacturers of 
COIUMBIAN VISES ana CIAMPS 
COLUMBIAN VISES AND CLAMPS are The Columbian Line of Vises is complete and 
standard equipment in schools and in indus- includes every style and size of vise used in 
trial plants — wherever rugged dependability, metal and woodworking shops. They are sold 
accuracy and highest quality are demanded in by hardware and industrial supply distributors. 
i Catalog upon request. 


Malleable Iron Machinists’ Vises 
Columbian Magehinists’ Vises embody 
the best features of design and con- 
struction. to insure proper strength, 
accuracy, and durability. 
ings are made of malleable iron— 
guaranteed not to chip, crack or break. 
Jaw Faces of tool steel dowelled into 
the jaws but replaceable when worn or 
damaged ; gripping facesare knurled but 
can be furnished smooth, if desired. 
Screws of best grade screw stock, over- 
size and carefully threaded. 
Handles with forged ball-ends which 
cannot work loose or come off. 
Nuts of malleable iron — extra heavy. 
Bases are all flat, which makes cutting 
into bench for installation unnecessary. 
Swivel type has positive locking mech- 
GEARED 2nism which will not slip. 
positive In addition to the popular styles listed 
LOCKING below, vises with swivel back jaw, com- 
SWIVEL ___ bination pipe vises and other models can 
be supplied—all Columbian quality. 


Swivel Base Machinists’ Vises 


504% 505 603 60334 604 60434 605 60534 606 607 608 

4%" 5” 11. 3” 3%" 4° 4%" S” 53%" 6” 7” 8° 

” 8° we 5° 6” 067” 8” ~— oo” :10" 12” 13° 

. 20 44 53 Weight, Ibs.... 25 32 39 55 61 84 100 135 160 


Woodworkers’ Vises 


Columbian Woodworkers’ Vises are 

i oS yo dawg OmAeD FOR 
ag WOOD FACINGS 

struction and efficient in operation. : 

Castings of heavy grey iron—the best 3 HARD wOoD 

for the purpose. HANDLE 

Jaw Faces are smooth and accurately 

finished. Have screw holes for instal- 

lation of wood faces—these can be 

furnished at slight extra cost. 

Screws are extra heavy with carefully 

cut double threads. 

Handles of wood, straight grained and SCREW BEARING 

strong. See note below. ORAG BAR 

Nuts: Bronze half-nuts are used in the 

rapid-acting models; heavy malleable 

iron self-centering nuts are used in the COLD ROLLED 


continuous-screw models. STEEL REINFORCING 
RIBS 


Special All-Steel Handles 
furnished f tinuous-screw weneeees Cae 
can be ‘oF com! THREAD EXTRA LENGTH LARGE SCREW 
NUT EASILY REMOVABLE HEAD . SECURELY 
REPLACED Lock NUTS FOR A — on 
vi 5 





Continuous-Screw Woodworkers’ Vises Rapid-Acting Woodworkers’ Vises 
3C 5 CD* 3 CD* oR 1 RD* 9 RD* 
4” x10” sv = sn" i zs ak Com’ 
3” 9” 12” 12” 9” 12” 
30 23 31 eight, Ibs. 25 33 
*With dog in front jaw. 


The Columbian Vise & Mig. Co., Cleveland, Ohio 
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The Carborundum Company 


(Reg. U. S. Patent Office) 
Niagara Falls, N. Y. 


Manufacturers of 


Abrasive Products for School Shop Work 


Abrasives play an all-important part in school shop 
work. It is particularly desirable that the shops be 
completely equipped with fast, clean-cutting, durable 
sharpening stones, grinding wheels, and abrasive paper 


Carborundum Brand Sharpening Stones 


Carborundum Brand Sharp- 
ening Stones are also made 
in the solid grit—that is, the 
same grit all through. These 
can be used for exactly the 
same purposes as are the com- 
bination stones. They also cut 
clean and fast, show long life, 
wear evenly. Like the com- 
bination stones, they can be 
used dry or with oil. Made 
in fine, medium, or coarse grit. 
1 inches 


1 inches 
1 inches 


No. 121—Fine 
No. 122—Medium.. 
No. 123—Coarse... . 


No. 115—Fine 8x 2x 1 inches 
No. 116—Medium . .8 x 2 x 1 inches 
No. 117—Coarse....8 x 2 x 1 inches 
Carborundum Brand Extra Hard, Extra 
Fine Stones 
For giving a finer, smoother 
edge to woodworking and carv- 
ing tools, these extra fine, extra 
hard stones have been developed. 
These include a special manual 
training slip stone for sharpening 
gouges, etc. 


No. 172 Slip—4'%4 x 14% x “%—He inches 


No. 156—8 x 2 x 1 inches l =i ; 
(Special Manual Training Slip) 


No. 158—6 x 2 x 1 inches 

Special Carborundum Brand Stones are also made for truing 
and sharpening of automatic planer knives. For sizes, etc., see 
catalog. 


and cloth to meet all abrasive needs. The Carborun- 
dum Company has always made a feature of supplying 
abrasive products exactly suited to the conditions of 
the school shop. 


Carborundum Brand Combination Stones 


For sharpening chisels, 
plane bits, scraper knives 
and similar edge tools, these 
combination stones are rec- 
ommended. One side is in 
coarse grit to take out nicks 
and to bring the tool to an 
edge ; the other side, fine grit 
to impart the keen, smooth 
edge. Made in seven sizes. 


No. 108—8x2x1 inches. 
No. 109—6x2x1 inches. 
No. 110—7 x2x1 inches. 
No. 111—5 x2x % inches. 


Carborundum and Aloxite Brand Grinding Wheels 


Reg. U. S. Pat. Off. Reg. U.S. Pat. Off. 


No. 112—4x1%x %& inches. 
No. 328—8x3  x1_ inches. 
No. 329—9x3 x 1% inches 


Getting the right wheel in the right place is one of the first principles 
of grinding. For the grinding of materials of low tensile strength, such 
as brass, bronze, cast iron, etc., Carborundum Brand Wheels are recom- 
mended. For the grinding of high tensile strength materials, such as 
steels and alloys, Aloxite Brand Wheels should be used. These wheels 
are made in all necessary sizes, grits, and grades to meet all grinding 
conditions. 


Carborundum Brand Coated Abrasives 


The Carborundum Company is one of the leaders among the 
manufacturers of abrasive paper and cloth. These products include 


Carborundum Brand Garnet Paper 


Where a paper coated 
with a harder abrasive for 
use on the harder woods 
or in cases where a more 
careful finish is desired, 
Carborundum Brand Gar- 
net Paper should be used. 
Uniformly coated with 
accurately graded North 
River Garnet. Strong, dur- 
able yet flexible backing. 
Cuts free and clean. Sup- 
plied in 9x11 inch sheets. 
Teams, and in standard 
rolls in standard grits. 


Aloxite Brand Cloth 


Aloxite Brand Cloth has long ago taken the place of the old 
slow-cutting emery cloth. Here is a cloth that cuts with far 
greater speed, leaves a more uni- 
form finish. It is coated with the 
hard, sharp, tough grains of Aloxite 
Brand aluminum oxide—a manu- 
factured abrasive. Aloxite Cloth 
is put up in standard ream pack- 
ages 9x11 inch sheets or in 
economy rolls—see illustration. 


Carborundum Brand Garnet and Flint Papers for the finishing of 
all woods, and Aloxite Brand Cloth for the finishing of metals. 


Carborundum Brand Flint Paper 


On ordinary run of sanding, partic- 
ularly on softer woods, Flint Paper 
can be effectively used. Carborundum 
Brand is uniformly coated with uni- 
formly graded superior flints. It cuts 
clean, it’s durable. Furnished in Handi- \, 
pac cartons, assorted grits or standard 
ream bundles. 


How To Sharpen Woodworking Tools 








Advice on 
HOW TO SHARPEN 
WOOD WORKING 


A valuable booklet on How To 
Sharpen Woodworking Tools has been 
prepared by The Carborundum Com- 
pany. This is a practical treatise on the 
subject written by an authority on 
school work. Copies of this illustrated 
booklet and the complete Carborundum 
catalog will be sent free upon request. 




















Carborundum and Aloxite are registered trade marks 
of The Carborundum Company. 





The Carborundum Company, Niagara Falls, New York 
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—"MONARCH”’ >=— 
Woodworking Machines 


Particularly Adapted for 
_ Manual Training Schools 



















rT J ae MARK " 
oraensen 


apy REG U S PAT OFF 


CLAMPS 


There are Jorgenson Clamps for every job 
—clamps of all types and sizes that em- 
body an excellence attained through a quar- 
ter century of specialization in CLAMPS. 
Genuine Jorgensen Handscrews, the mos: 
widely used and “most poorly imitated* 
clamps made, take a firm 
grip on any shape; do not 
slip, or split; hand‘es do not 
loosen. 

Pony Clamp Fittings on or- 
dinary pipe make clamps of 
any length. Low price, and 
range of uses recommend 
them for schools. 

Jorgensen High Speed Steel 
Bar Clamps are standard in 
industry. Six types with pat- 
ented clutches that “zipp” 
to position. 

Jorgensen “C’* Clamps are 
strictly speaking the finest 
made — Light, Medium and 
Heavy, Malleable and Drop 
Forged. 


Adjustable Clamp Co. 
The Clamp Folks 
424 N. Ashlend Ave. 
CHICACO,U.S. A. 


ent re — eee 








“ Ko HalrCh 





Fig 1S 








Illustrated here are but a few of the 
complete Monarch line of Woodworking 
Machines. Built to rigid specifications 
of materials of proved quality, they 
answer the school shop’s need for dependable equip- 
ment. 

The Four Speed Head Stock Lathe is an efficient, compact and 
complete machine especially adaptable for manual training re- 
quirements. It has head stock fully enclosed, motor of %4 H.P. at 
low speed developing more power at higher speeds, four speed lever Write for 
control and magnetic switch providing for overload and under- Catalog 
voltage protection, head stock spindles threaded at both ends for 
face plates, tail stock of box design and easily adjustable tool rest 
that swings to any angle. Specifications on request. 


6” and 8” BENCH JOINTERS 


These Jointers are made 
in six-inch and eight-inch 
sizes, with safety round heads 
that run in high grade ball 
bearings. They have all of the 
adjustments of large jointers 
and are built with exceptionally 
long, rigid tables and are guar- 
anteed for close work. Both 
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Lussky, White & Coolidge, Inc. 
Chicago 




















sizes are regularly equipped 
with rabbeting arms and alumi- 
num guards of the swinging a Has served schoolmen for over a half or: 
type. Either machine is ar- as a convenient and economical source of all 
ranged for Belt Drive or Direct Motor Drive by means of flexible 
Coupling or Shaftless Motor. TOOLS AND SUPPLIES 
NO. 72 — 20’ BAND SAW used in . 
Here is a band saw of the latest ap- M | Traini Se: 
proved designs, built to meet the most anua raining & 
rigid requirements of safety regula- and i 
tions. Every moving part is fully " : 
guarded, except the portion of saw Woodworking Shops ; 
blade in the cut. The UPPER WHEEL j . j 
is mounted on ball bearings; the Nationally known Hand Tools, also Supplies 4 
LOWER WHEEL is mounted direct- snd Equipment at DEALERS’ DISCOUNTS. 3 
ly on the motor shaft, allowing the 4 
maximum of power for useful work. ee 
Motors of Ya, V4 and 1 H.P. may be CABINET HARDWARE iF 
used and furnished for the following A complete line of Cabinet Hardware also available. c 
electric currents: a 
220. 440-volt, 2 and 3-phase, 60-cyce, Schoolmen have learned that they can buy : 
875 R.P.M. : : ; : 
Siecle, Spiess, G0-cpule, 875 RPM. safely and wisely at Lussky, White & Coolidge, 
550-volt, 3-phase, 25-cycle, 715 R.P.M. with the result that every year an increasing 
a Henne. Se, number of Supervisors and Instructors ask us 
220, 440. $50-volt, S-phase, 50-cycle, to quote on their complete tool and supply lists. 
110, 220-volt, single-phase, 850 R.P.M. — 
. P i ee en eee ee Get acquainted with our complete, comprehensive line 
Details and specifications on any other Monarch by sending TODAY for our 290-page Catalog “J.” 
Woodworking machine in which you are inter- No Cost — No Obligation. 
ested will be furnished on request. Write. 








s ° s LIDGE, INC. 
American Saw Mill Machinery Co. sensei = $s Rayo C. . 
74 Main St., Hackettstown, N. A. Chicago, Illinois 
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SAVES 
Time - Money - Saws ! 


Many woodworking instructors 
have definitely ended all saw- 
filing problems and labor by 
using the Foley Automatic Saw 
Filer. Their students are being 
taught to operate the Foley, 
which does the work 
automatically. 


FOLEY iirc 
SAW FILER 
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Senior High School, Everett, Mass. 
“The Foley Automatic Saw Filer does 
perfect work and is operated by boys 
in my classes. We have real sharp, 


C. W. Hurn, 


clean-cutting saws now.” 


One Machine Files All Saws 


A 


—hand saws, band saws and cross-cut circular saws. Every tooth is 
oS automatically filed and jointed to exactly the 
same size and spacing. No eyestrain. Makes saws 
cut cleaner, faster, truer and stay sharp longer. 
_ Used in hundreds of schools and woodworking 
\ plants throughout America. Every student should 
;\ know how to operate a FOLEY. Write us today 
\ for complete information. 


“FOLEY MANUFACTURING COMPANY 
18 Main St. N. E. 


Minneapolis, Minn. 








ATKINS 


SILVER 
STEEL 


For Tomorrow’s Craftsmen! 


No. 401 Ship Point — SILVER STEEL — Straight Back 
with Improved Perfection Handle. 


_ 3 The aristocrat of hand saws . . 
rd : Se “a Made to saw easily and depend- 


preferred in many schools for 
amy. Ship Point 26” oniy. Keguar pattern 24” and 26”. No. 400-same except skew back. 








advanced students. Taper ground; 





No. 65 Ship Point — SILVER STEEL — Straight Back 


Husky and dependable, admirably 
suited to the wear and tear of 
student use. Taper ground; has 
Improved Perfection Handle. Ship 
Point 26” only. Regular pattern 20” 
to 26”. For skew back saw of same 
specifications, order No. 53. 


No. 2 Back Saw — Made of SILVER STEEL 





As sturdy as they come . . . Made of 
famous SILVER STEEL; with seasoned 
applewood handle. Back of blued steel 
is exceptionally stiff and rigid. Made 
8” to 18”. 





ATKINS Handy No. 3 Nest of Saws — SILVER STEEL 
Nest includes Handle, adjustable to three 
justable t wie P “) 


different angles; 14” Compass; 12” Key- 
interch ble. Metal Cutting Blade tem- ~~ eee” ee 








“Oliver’’ 


Woodworking 


Machinery 








One versatile number in our 
complete line of woodwork- 


ing machinery is illustrated 





No. 80 


The No. 80 Variety Saw Bench is designed and con- 
structed to meet established ‘‘Oliver’’ high stand- 
ards. It is speedy, accurate and economical. Furn- 
ished with plain or universal table. Rips, cuts, 
miters perfectly and, with attachment, bores and 
mortises. Equipped with the most advanced safety 
appliances. Compact. Ball bearing thruout. Belt or 
motor drive. Specifications on request.| 


Other machines in the complete ‘Oliver’ line 
adapted for school shops include: Lathes, Jointers, 
Sanders, Boring Machines, Shapers, Jig Saws, 
Planers, Oilstone Tool Grinders, Band Saws, Tilting 
Saw Bench, Surfacers, Tenoner, Hollow Chisel Mor- 
tiser, Wood Trimmer, Vises and Glue Heaters. 


Descriptive literature sent upon request 























hole and 16” Metal Cutting Blades, all 
— 


pered exceedingly hard to cut nails, pipe 
or conduit. Is taper ground. 


ATKINS "Easy-to-Use" No. 10 Hack Saw Frame 


Easiest handling frame to be had. Handle 
of non-breakable hard rubber is attached so 
as to direct full force of stroke along cutting 
edge of blade. Nickeled frame also constructed 
to prevent injury to hands in case blade 
breaks. Adjustable for 8” to 12” blades. 





Famous SILVER STEEL Hack Saw Blades 


“BLUE END” Blades are justly popular 


everywhere because they do cut more metal, r 
because they are the longest-lasting, fastest # 
and easiest cutting blade on the market. 


Available for every type of hack saw cutting. 


No. 37 Dual Ground Circular Saw 


“Smoothest cutting saw’’—say users everywhere. In fact, 
it makes glue joints directly from the saw (either cross- 
cutting, ripping or mitering) at 60 board feet per minute, 
3600 r.p.m. 5” to 20” diam. for any standard machine. 


Cr he 


A precision saw equal to the most delicate resawing jobs. Made of SILVER STEEL, 
durable and dependable. Available in widths from %” to 15%”, any length, in coils 
or brazed ready for use. 


ATKINS Professional Saw 
Service is yours for the ask- 
ing. Write (on your SCHOOL 
LETTERHEAD) for infor- 
mation about text-books, films 
and other FREE educational 
matter on saws and their 
care for your classes. 





Narrow Band Saws 


TODAY’S CRAFSTMEN 
everywhere select ATKINS 
Saws and Saw Tools. Make 
sure that TOMORROW’S 
CRAFTSMEN — your stu- 
dents—have the right saws 
by insisting on ATKINS... 
If you can’t get them lo- 
cally, write to us at once. 


E. C. ATKINS AND COMPANY 


404 So. Illinois St. 





Indianapolis, Ind. 
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The R. L. Carter Company 


New Britain, Conn. 


Manufacturers of 


Routers, Hand Shapers and Grinders 


Every woodworking project is made more attractive,instructive and enjoyable when Carter Electric Hand Tools 
are used. Give your boys the advantage of using the same electrical tools that are universally used in the trade— 


Send for Catalogues illustrating all of the Carter Routers and Shapers — get the complete story on these safe, 
versatile and economical tools. 
3/8 H.P. Router Carter R5A—1 H.P. Router 


Carter R4 












With this Router Will do all that the R4 Router 
you can cut out will do and because of its great- 
inlays and do your er power can be used for heav- 
own inlaying; cut ler cuts. : 
vena Aisa Features: Powerful motor, di- 
: ‘ rect drive (no belts or pulleys), 





half laps anddove- = high speed (17,000 R.P.M.). 
tail joints; make oversize oil sealed bearings, ac- ; 
drop leaf cuts, table curate depth adjustment, light 
thumb mold cuts, weight and low center of grav- ‘ 
rabbet, dado and ity, built to last. 


spline cuts, do vein- 
ing, beading, flut- 
ing, paneling, etc., 
because this ma- 
chine can be accu- 
rately adjusted for 
depth of cut to 
1/100th of an inch. 








Beading and Fluting With Carter 
S4— 3/8 H.P. Shaper 


Converts an ordinary project to a fin- 
ished piece of furniture. Beading and 
fluting with this 
equipment is 
easy; it assures 
smooth work 
without sand- 
ing, and it is per- 
formed with ab- 
solute safety to 
the operator. 







Carter S7— 1/7 H.P. 
Hand Shaper 


Because of its light weight and |= 
small diameter (only 3”), it is 7 
the ideal tool to make corner | 
cuts such as beads, chamfers, 7 
rounds, etc., after the work is 
assembled. In combination with 
Carter Attachments it will do 

\ countless jobs no other ma- 


Carter Dovetail Fixture © ‘ chine can touch. 








Used with 
R4—3/8H.P. 
or 
5, RSA—1 HP. 
7 Router 
to cut 
Blind and 
Open , 
Dovetails 5 
2 
| ’ 
-4 
With a Carter Router and the Dovetail Fixture both pieces A 5 fee the #2 tT : — = H 
(front and side) of a joint are completed in one pass across a SS Se Se ES Se Peres i Cent a 8 pe Ee 
; ” i, width. Av : only slightly more than you would pay for either one. Features:  ~ 
the work. Takes paeces up to As - widt a cutting Plane iron and chisel grinding attachment, sanitary eye shields 7 
time for two pieces is one minute. This is but one of the of non-shatterable glass, sanding table adjustable for height 7 
useful attachments for Carter Routers. and angle ; 
3 





The R. L. Carter Company, 106 Elm Street, New Britain, Conn. 
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Bruce’s 
School Shop Annual 


The February issue of INpusTRIAL 
ARTS AND VocaTIONAL EpucaTION again 
appears in company with Bruce’s 
ScHoot SHop ANNuAL. As in former 
years, the ANNUAL presents much au- 
thoritative material on shop planning, 
shop equipping, shop management, shop 
courses, and shop layouts. 

Outstanding among the articles ap- 
pearing in this, the seventh edition of 
Bruce’s Scuootr SHop ANNUAL, are 
Dr. Warner’s “Studies in School-Shop 
Planning” and Prof. Hunter’s “Princi- 
ples of Shop Planning.” A. C. Tagg’s 
“Industrial Education at Fordson” also 
contains much informative and helpful 
material. 

In order to make the ANNUAL as 
helpful as possible to every type of 
reader, the problems and projects chos- 
en for this issue of the InpustriaL ARTS 
AND VocaTIONAL EpucaTIon Magazine 
are largely of the shop utility type. For 
this same reason the equipment, ma- 
terial, and supply lists, and the manu- 
facturers’ products lists, found so help- 
ful in former editions, again have been 
included. 





Articles Indexed—The articles contained in the Magazine are regularly indexed in “The Reader’s Guide to Periodical Literature,” and ‘“Edu- 


cation Index.” 


Entered Jan. 2, 1914, as second-class mail matter at Milwaukee, Wis., under Act of March 3, 1879. Copyright, 1934, by Bruce Publishing Co. 


Title registered as Trade Mark in U. S. Patent Office, Nov. 25, 1930. 


Subscription Information—Subscription price, $2.50 per year, payable in advance. Canadian postage and tariff, $1.00, foreign countries, 50 cents. 
Copies not over three months old, 25 cents; more than three months, 50 cents. Notices for discontinuance of subscription must reach Publication 
Office in Milwaukee, at least fifteen days before date of expiration. ‘Changes of address should invariably include old as well as new address. Com- 
plaint of nonreceipt of subscribers’ copies cannot be honored unless made within fifteen days after date of issue. 

Editorial Contributions—The Editor invites contributions bearing upon Industrial Arts, Vocational Education, Manual Training, and related sub- 
jects. Manuscripts, drawings, projects, news, etc., should be sent to the Publication Office in Milwaukee. Contributions are paid for at regular 


space rates. In all cases manuscripts should be accompanied by full return postage. 


The Magazine is on sale at Brentano’s, New York; Wanamaker’s, Philadelphia; Brentano’s, Chicago; Philippine Education Co., Manila, P. I. 





30 INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


February, 1934 


The Stanley Electric Tool Company 
Educational Department, New Britain, Conn. 


Manufacturers of 


Stanley Portable Electric Tools 


Stanley Electric Tools are made to the same careful 
standards as Stanley Hand Tools which for 80 years 
have maintained an enviable reputation for high quality. 
Send for Catalogue No. 59 showing the complete line. 


Stanley Electric 
Plane Iron and 


Chisel Grinder 
No. 567—7” Wheels 















Designed for the 
woodworking shop. 
A grinding attach- 
ment holds all sizes 
of plane irons and 
chisels so that any 
boy can grind a 
perfect bevel. Equipped with special tool grinding wheels. 
Ball bearing motor operates at slow speed of 1725 R.P.M. 
Equipped with Safety wheel guards. If desired can be fur- 
nished with safety glass eye shields. 


For A.C. 110 volts and D.C. 115 volts. 


Stanley Portable 

Electric Drills G 
Pipe handle and pipe handle cast- 
ing are removable, permitting 
Drills to be used in 
small spaces. 










No. 121—%” Standard 
Duty. A popular drill for 
the machine, electrical and automo- 
tive shop. Capacity 14” in steel, 13g” 
in wood. Full load speed 275 R.P.M. 
No. 582—5@” Heavy Duty for heavy 
drilling in the automotive and machine 
shop. Capacity 54” in steel, 15¢” in wood. Full load speed 250 
R.P.M. Voltages 110, 150, 220 or 250 as specified. 


Stanley “Mighty Midget” Unishear 


A motor driven shears 


aes Se 


Cuts up to 18 gauge iron, 16 gauge 
aluminum, etc., also leather, fibre, 
cardboard, etc., up to 15 feet per 

minute. Weighs only 6% lbs. and is 
easier to handle than a pair of snips. 100% safe. Cuts straight 
lines, curves, angles, and notches with hair-line accuracy. 
Universal motor. Voltages 110, 150, 220, or 250 as specified. 


STANLEY 


Stanley Router-Shaper — new, economical, woodwork- 
ing equipment for the school shop made similar to that 
used in large furniture factories. A single power vnit 
can be used in a group of fixtures to make several 
versatile machines. Send for folder “At Last”! 


Stanley Hand Router No. 10 


A compact machine 
easily handled so that 
free hand cuts can be 
made to a knife line. 
Ideal for carving, in- 
laying, veining, panel 
work dadoing, etc. A J 
compact 3% H.P. uni-& 
versal motor for 110 
volts constitutes the power unit. It is equipped with heavy 
duty ball bearings and runs at 18,000 R.P.M. 









Stanley 
Combination Bench Router 
and Shaper No. 30 


Uses the same power 
unit for all kinds oi 
bench routing, mortis- 
ing, flat turning, etc. 
By using simple tem- 
plets intricate designs 
can be easily duplicated 
on wood. Illustration 
also indicates how the 
motor can be trans- 
ferred to the holder 
under the table and 
used as a shaper. This 
holder can be tilted 45 
so that it requires but 
3 or 4 cutters in 
various combinations to 
make hundreds of moulding cuts. Other uses — tongue, 
groove, core, chamfer, rabbet and many, many other cuts. 





Stanley Dovetail 
Fixture No. 60 


Now your boys can 
make perfect dove- 
tails easily and 
quickly. In cutting 
an open dovetail, as 
illustrated, both 
pieces are cut at the 
same time assuring 
absolute accuracy. 
A dovetail piece 6” wide can be cut in 30 seconds. Either 
blind or open dovetails can be made in any wood up to y”. 





Send for Catalogues 


“‘ Stanley Equipment is Standard Equipment”’ 





The Stanley Electric Tool Company, Educational Dept., 106 Elm St., New Britain, Conn. 
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SHOP PLANNING 









William E. Warner 


The Ohio State University, 
Columbus Ohio 


HE general movement since the world war to 

enrich both the nature and range of the indus- 
trial-arts field has made the resulting problems of 
school-shop planning more complex than ever before. 
With complexity comes inevitable confusion unless 
some way is found to objectify and organize the many 
problems involved. Clues for the solution are to be 
found on every hand. 

Many valuable suggestions are to be gained from 
industry : the development of production units or lines, 
wide aisles, central toolrooms, the development of pro- 
duction departments, timekeepers’ desks, and the like, 
are common. The school-shop problem, however, is one 
to conjecture upon by the profession, as architects still 
do almost all of the planning. 

Shop teachers are confronted with a number of 
forces from which they need protection in the planning 
of shops. These include customs, architects, school 
executives, manufacturers, school boards, the public, 
legislatures, and particularly themselves. All of these 
forces produce ideas, many of which have proved to 
be excellent, but the profession still needs a formula- 
tion of technique of school-shop planning less subjec- 
tive and more objective. With this brief introduction, 
then, it may be possible to list some of the studies 
which seem to lie back of the problem. 


Professional Considerations 


Several thoughts suggest themselves. It ought to be clear, 
for example, that any plan should strive to build for a valid 
program of education, while at the same time trying for a 
practical ideal in terms of the example of industry. Yet fre- 
quently the school requires variations from the example of 
industry, such as in the arrangement of benches, bench 
heights, and types of machines chosen. 

The small schoo! is naturally handicapped because of size 
and cost items, whereas the large school is generally favored 
because of these items. One is confronted, then, with devel- 
oping his studies in school-shop planning to fit both a 
minimum and an optimum plan. Furthermore, should a shop 
development be any different in Maine from what it is in 
Arizona, or any different in one type of locality (e.g., in a 
community which is largely industrial) from what it is in 
another (e.g., one where agriculture predominates) ? 

As various other shop units besides the traditional ones of 
woodworking and drawing are developed, one is confronted 
with the problem of keeping all of the areas or units balanced. 
Is there any reason, for example, why a traditional unit 


References in this study acknowledge the fine contributions made to the 
study by Erick Berglund, of Ely, Minn.; Elroy W. Bollinger, of Grand 
Forks, N. Dak.; William R. Fiedler, of Worcester, Mass.; John E. Fintz, 
of Cleveland, Ohio; DeWitt Hunt, of Stillwater, Okla.; Burl N. Osburn, of 
Millersville, Pa.; Glenn L. Roberts, of Smithfield, Ohio; Rudolph L. 
Schwanzle, of Emporia Kans.; Orville E. Sink, of Muncie, Ind., and 
Willis A. Whitehead, of Dunbar, W. Va. 


Studies in School-Shop Planning 


A summary of certain phases of a school- 
shop-planning investigation begun in 1932 
under the author’s direction.’ While the 


study emphasizes school-shop planning from 
the industrial-arts angle, yet the discussion 


is applicable equally to shop planning for 


vocational purposes. 


should be twice or three times the size of a textiles, metals, 
electrical, or ceramics unit. This invariably happens, not only 
because a particular unit is traditional, but because the teacher 
or supervisor in question may know that phase of his work 
better than some of the others. 

Questions of time allotment,? teaching load, and class size 
also are important problems which influence whatever kind or 
size of shop is planned. With larger shops, particularly those 
involving more than one teacher, it frequently seems as if 
the related problems of organizations multiply in geometric 
proportion. 

The student of planning will find several approaches to the 
solution of his problem. These include a review of local, state, 
and national conditions which influence such things as build- 
ings, lighting, ventilation, and the like. He will also have at 
his disposal professional objectives which he should use as 
criteria for any step taken. Exploration, for example, would 
require the development of balanced areas, whereas the old- 
time “manual training” purpose of manipulation alone would, 
no doubt, be quite well satisfied with a much more limited 
range of industrial types. 

Many facts can be had from industry itself and from 
various research bureaus, such as the United States Bureau 
of Standards. The opinions of specialists may be sought, and 
a very elementary type of study can be made by anyone who 
cares to conduct a series of such frequent studies as, noting 
the occurrence of use of certain items such as a block plane, 
a turning saw, a micrometer, a generator, or a hydrometer, 
before any one of these items of equipment is purchased in 
quantity. Studies of frequency may also be made regarding 
the use of certain more permanent items, such as the jointer 
or band saw, to determine how it would best be placed with 
respect to the other machinery. 


Certain Initial Procedures 


In line with the above it is now possible to suggest some 
very specific approaches to the study of school-shop planning. 
The importance of these will be readily appreciated as they 
are enumerated, and because of space limitations they are 
presented without discussion. 

The School and Community Survey. (1) Number of pupils 
by grades; (2) likely rate of increase or decrease of the 
school community over a period of years; (3) social-economic 
character of the school population; (4) psychological char- 
acter of the school population; (5) nature and extent of local 
industries and businesses; (6) nature and extent of other 
technical school installations; (7) general attitude of the 
community toward its program of public education; (8) dis- 


?See the study made by Maris M. Proffitt in the United States Office of 
Education. 
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covery and use of channels of organization in the community 
which would affect the shop plan; (9) the financial situation. 

Preparing an Industrial-Arts Program. Surely it is well 
understood that no shop plan can be considered valid unless 
it is backed by a preliminary study and formulation of a 
curriculum, and back of that lies the formulation and presen- 
tation of a set of valid professional objectives as a basis for 
the curriculum. These objectives will naturally be influenced 
but not dominated by the school and community survey. 

One of the first outcomes of all these approaches should 
be a tentative laboratory layout which would show provisions 
for the achievement of many of the questions raised concern- 
ing community applications, pupil applications, staff require- 
ments, ultimate development factors, cost factors, organiza- 
tion factors, and the like. 

Only the most mature study of problems like these will 
give one sufficient background for approaching the study of 
school-shop planning. Various sections of a state and various 
sections of the country do things in different ways, and one 
can easily be led astray unless he has given the various prob- 
lems broad study. Nine main groups of technical researches 
are seen as making up such a study. An enumeration of these 
follows. 


Questions of Shop Location 


This topic is seen to divide itself into four parts; namely, 
place, floor level, accessibility, and orientation, or direction 
of face. 

Place. Shops may be found in any number of places. They 
are frequently found in basements, and one bit of existing 
state legislation intimates that that is where they should 
be placed. It is customary in the Southwest, for example, to 
find shops phaced in separate buildings, frequently at the very 
back of the school lot. Is this the thing, and are the arguments 
for such isolation because of dirt and noise more valid than 
the principle of integration in education, which requires a 
much more intimate tie-up with shopwork than is possible in 
a separate building? One needs to answer these professional 
principles before he can arrive at the solution of the problem 
of the best location for any given shop. The following list is 
presented in the order of preference and assumes the answers 
to many professional questions: (1) wing of building (con- 
sidered most desirable); (2) center of building, as, for 
example, on the ground floor under an auditorium; (3) 
separate building attached to the main building; (4) entirely 
separate building; (5) portable structure (considered least 
desirable). 

Floor Level. Here again a list of suggestions is presented 
in the order of their preference. (1) First floor, or street 
level (the rule usually followed is to place the shop floor 
one step above the grade level); (2) partial basement; (3) 
second floor; (4) total basement with area ways; (5) third 
floor or above; (6) total basement without area ways (least 
desirable). 

Accessibility. There are two phases of the problem of 
accessibility, one of which concerns the outside of the build- 
ing and the other the rest of the school. Outside doors should 
open on to driveways if possible, and if a ramp is involved, 
it too should lead to a driveway. The Connelley Trade 
School in Pittsburgh, for example, has a freight elevator which 
leads directly to a street and connects every floor of the 
building, the halls of which may be used as driveways. A 
single-door exit to the outside of the building is not so desir- 
able as a double door, and no exit at all is least desirable. 
The Stout Institute, in its carpentry shop, for example, is 
able to open one side of the industries building to provide 
for the removal of a garage or small house which students 
are able to start inside the shop. Sowers, in Miami, Florida, 
describes a similar arrangement in connection with a ship- 
building shop. , 

One of the most important considerations concerning the 
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question of accessibility to the rest of the school concerns 
the main and secondary exits. The main exit should open on 
to a principal corridor, whereas the secondary exit might 
well open on to a stairway. 

Large shops, such as the Norwood, Ohio, development (60 
by 118 ft.), would do well to provide toilet facilities, but in 
smaller shops this is not advisable. The rule followed, how- 
ever, is to place toilets within fifty paces from a shop exit. 
The national code requires individual toilet units for every 
sixteen pupils, but studies made by the housing division in 
Cleveland reveal that the number of pupils accommodated can 
be several times larger than that, even up to 100. 

The centralization of all shop rooms is an important prob- 
lem and would seem to extend from that of a single allocation 
on the same floor, as the most desirable, to the placement of 
units in different buildings, as the least desirable. The Collin- 
wood High School in Cleveland, which houses some 5,000 
pupils, has placed its centralization of shop rooms on several 
floors of one wing of the building, which, no doubt, is the 
most feasible method for developing the large program under 
way there. Angelo Patri’s junior high school of 4,500 pupils 
in New York City, however, is housed in an old building 
where the shops are scattered. 

The question of interdepartmental relationships arises. 
Surely art and home economics should be adjacent to any 
industrial-arts development, and it would be difficult to under- 
stand how any broad program of commercial work could be 
very effective if it were separated too far from an equally 
progressive printing development. The school library is 
assumed to be central to all of the school, which would make 
it easily accessible to the shops. The question of storage also 
enters into the problem of accessibility. As large storage 
space for both materials and projects is frequently needed, 
the best place for it, obviously, is in the basement. Still an- 
other problem of accessibility concerns various service 
features. It is exasperating to have to run to another build- 
ing or even to another floor if one wants hot and cold water, 
or a stove, or a certain type of electricity. 

Orientation (Direction of Face). Drawing teachers have 
agreed for a number of years on the principle that their rooms 
should have north light. This custom is seen to be no longer 
valid if one will go into problems of natural versus artificial 
light. There are very few places in the United States where 
natural light is to be depended upon at all times of the 
year for use in drawing. Artificial light is infinitely more 
desirable because it can be controlled equally well at all 
periods of the day and all seasons of the year, and one soon 
concludes that it doesn’t make any difference which way a 
shop or drawing room faces, as long as the artificial lighting 
installation is correct. 

Hetrick, of Akron, Ohio, despite custom and the existence 
of state codes to the contrary, has even gone so far as to 
propose several splendid shops without any windows at all. 
Ample precedent for this is seen in the Simonds Saw Com- 
pany at Fitchburg, Massachusetts; if one is repelled by the 
thought, he should think of this point the next time he 
attends a theater. One occasionally finds an artificial window 
in a public building, placed there purely for psychological or 
decorative effect. There is an advantage, of course, in having 
more wall space, which cannot be had in shops or laboratories 
where the space is given over to windows. The custom, how- 
ever, as regards orientation ‘is to prefer a corner room, fail- 
ing that, a bilateral room, on down to a room with windows 
along one side, and least desirable, a court or basement 
room. 


Questions of Shop Size and Shape 
No two shop men will likely be able to get together over 
some of the points listed in this technical part of the article 
unless they have answered some of the problems regarding 
school-shop planning which were raised in the introductory 
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part. This point is particularly true when one considers ques- 
tions of size and shape. 

Ratios of Width to Length. The general rule followed is 
to keep shops within a ratio of 1:1 up to 1:2 as regards 
width to length. The Ohio State University’s new high-school 
laboratory is 44 by 77 feet, which makes the ratio 1:134. 
The Norwood installation is slightly less than 1:2. However, 
the writer teaches in a shop built before the war, which 
measures 23 by 106 feet, which gives the ratio of 1 to over 
414. This illustrates the principle that in order to keep within 
the two limits cited it is necessary to widen a shop as the 
area is made greater. This is easy of accomplishment if the 
architect can be led to see the advantage of combining 
corridor space with room space or of using a gymnasium 
size, or of using bays. The new Laboratory of Industries at 
Ohio State University, for example, cuts across two 24-foot 
classroom widths plus a corridor width of 12 feet and a bay 
of 17 feet to make a shop 77 feet long. The installation is on 
the ground floor with a swimming pool underneath and a 
gymnasium overhead. The Norwood installation, on the 
ground floor, gets its 60 feet of width by combining two 24- 
foot classroom widths and a hall of 12 feet. Its 118 feet of 
length is the full length of the wing of the building where it 
is located. . 

Square Feet per Pupil. It is interesting to figure the area 
of a shop and divide it by the number of pupils found there 
at any one time. A study was made on this point at Greeley, 
Colorado, some time ago, and reported in the pages of this 
magazine. The data were gathered west of the Mississippi 
River, and it was found that the median number of square 
feet per pupil was something like 66. This number is not 
at all typical of some of the school shops found in larger 
cities east of the Mississippi, where it is common to find 
between 30 and 40 square feet per pupil. One cites as a 
minimum, however, 50 square feet and is happier if he can 
have 75, which is labeled as the most desirable situation. 
Exceptions, however, are noted in such situations as ship- 
building, automotive repairing, carpentry, and other such 
units which, because of their very nature, involve more space. 
More than 75 square feet per pupil would seem to be unusual, 
however, and less than 40 makes for overcrowding. 

Height. Shop men usually require rooms of greater height 
than is required by the academic classroom. The same is 
true for music rooms, gymnasiums, auditoriums, and libra- 
ries; whereas home-economics installations, particularly as 
regards the model apartment, require rooms of less height, 
more nearly approximating the situation in a home. The 
architect may balk at providing more ceiling height for shops 
unless he is led to see how easy it is to make this possible 
simply by dropping the floor one or more tread heights. The 
Ohio State University’s new laboratory, for example, is made 
21 inches higher by dropping the floor three tread heights. 
The same is true at Norwood, and it is concluded that ceiling 
heights of 12 to 15 feet for shops are most desirable. Any- 
thing less or greater than that would seem to be abnormal. 
Exceptions, of course, are noted in the foundry, where still 
greater height is frequently needed, or in a plumbing shop, 
where examples may be seen two to four stories high, in 
carpentry shops, where two-story heights are desirable, and 
frequently in electrical as well as in shipbuilding shops, where 
greater heights are desirable. 

Shapes. DeWitt Hunt, writing in 1931, reported many 
different shapes for shops; as, for example, E, H, U, or L, 
and so on. There seems to be little excuse for anything other 
than an oblong shape unless the irregularities are used for 


auxiliary purposes. 


Questions Regarding the Principal Units 


Many studies in content and method, in addition to those 
already completed, will have to be made before it will be 
possible to describe just what ought to be included by way 
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of various industrial representations in the industrial-arts 
program. Provision for automotives, for example, would be 
quite different if approached from the angle of automotive 
repair than it would be if approached from the angle of the 
consumer and general education, where it is conceivable that 
considerable testing and inspecting would be done. The ques- 
tion here, however, is to review the problems in planning 
which would help one determine if automotives, ceramics, 
drawing, woodworking, or any other representative phase of 
industry, should be included in the secondary school. 

Caswell (4)* has completed a study on this problem, which 
has served principally to open up some of the questions in- 
volved. Approaches are seen in analyses made of the con- 
cepts which lie back of valid industrial-arts objectives, in 
an inspection of census data, in consumer studies, in an 
analysis of common manipulative abilities, in an analysis of 
constructive interests, in an analysis of industrial organization 
and management, in an analysis of production and merchan- 
dising methods, and so on. 

Traditional equipment units found in school-shop situations 
include automotives, ceramics, drawing, electricity, general 
finishing, metal working (including forging, foundry, machine 
shop, sheet metal), woodworking (including patternmaking, 
carpentry, bench woodwork, and millwork), printing (in- 
cluding paper making, letter-press work, and bookbinding), 
and, in certain sections, both textiles and foods units. 

It seems obvious that any manipulative work must include 
reference and drawing facilities, as has been introduced 
already in the idea of providing for a planning center which 
will not only accommodate studies to be interpreted in the 
laboratory, but investigational work as well. 

The question also arises regarding which unit should be 
placed nearest the main: exit and which farthest away from 
it. A planning room, for example, should be placed near both 
the main exit and the instructor’s office, and a ceramic or 
foundry unit farthest away in a Laboratory of Industries 
setting. Any colorful or attractive unit is also better suited 
to a location near a principal exit than one less interesting 
and more inclined to involve sand, plaster, clay, and the like, 
which can be tracked out of the unit in question. There is 
also the problem of grouping various teaching units together 
which are to be handled by the same teacher, as well as 
grouping those which are closely related in their use of equip- 
ment, as, for example, sheet metal, “art’’ metal, forging, and 
foundry. Secondary schools of 1,500 pupils and larger find it 
administratively expedient to have mature unit-shop devel- 
opments, but even then the idea of a Laboratory of Industries 
setting as a vestibule, including many of the units described 
above, seems to be most sound. 


Questions Regarding Auxiliary Facilities 

An auxiliary facility might well be defined as a necessary 
adjunct to the efficient operation of any school shop, but not 
so important a phase of its operation as to be considered on 
a par with the various shop units. Questions of presence, 
location, adequacy, and convenience concern every one of the 
following instances of shop auxiliaries: (1) instructor’s office, 
(2) planning center, (3) tools, (4) supplies, (5) photography 
and blue-printing, (6) first aid, (7) storage, (8) lockers, (9) 
lavatory, (10) demonstration, (11) toilet, (12) finishing, (13) 
gluing, (14) ceramic stock, (15) kiln, (16) damp cabinet, 
(17) drying booth, (18) display or show case. 

It is an old rule that toolrooms should be centrally located. 
either in the middle of the long wall or in the ‘center of a 
shop, as at Norwood. Toolrooms are of the wall or counter 
type. The counter type is used when the toolroom is in 
the center where it must be approached from all sides and 
in such cases is most convenient if built of pacpanel steel 42 
inches from the floor, plate glass 42 inches above that, and 


3Figures in parentheses following a name refer to the numbers in the 
Bibliography. 
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steel the rest of the way to the ceiling. The wall type is 
employed in long, narrow toolrooms that are placed on or 
in a side wall, and may run to any convenient height if ladder 
facilities are provided. The open tool board is not favored 
because of its administrative inconvenience in the Personnel 
Organization. 

Supply and storage rooms are frequently placed in base- 
ments, across halls, in rooms without windows, or in similar 
places where the space is usually not considered so valuable 
as that of classroom areas. Photography and _ blue-printing 
facilities are to be found in many places, usually where most 
convenient as regards washing and lighting facilities. The 
first-aid cabinet is one of the most important auxiliaries and 
should be found, therefore, centrally located, either as a part 
of the planning room or of the toolroom, and near a washing 
unit. 

The Norwood plan includes steel bench bodies wherever 
benches occur throughout the entire laboratory. These bench 
bodies house steel lockers 1 foot wide, 15 inches high, and 
2 feet deep. There are approximately 500 of them to be 
found in the laboratory. The University High School pre- 
viously mentioned includes a similar arrangement and some 
200 are to be found in this laboratory, occupying no more 
space than is needed for the benches, and making for a 
splendid-appearing laboratory. 








-” 


General woodworking bench, 32” high. Flat maple 
top 2” x 4’3” x 54”. Steel body, 2’7” x 2/10”. Six 
lockers on a side. Four rapid-action vises 


Examples of wash fountains, sinks, on individual lavatories 
may be found in American school shops. Any one of these 
types may be operated with success. There is little excuse, 
however, in their administration, for not having clean wash- 
ing units or for using them for other purposes than that for 
which they were intended. A washing facility, for example, is 
not meant to be used for plaster and clay purposes and vice 
versa. 

Some feel, as in Detroit and .Toledo, that a lecture-demon- 
stration center should be in the form of a permanently in- 
stalled amphitheater unit in every shop or laboratory. In this 
case the unit stands idle a major portion of the time and 
may be questioned from the administrative viewpoint if from 
no other. A better plan seems to be that of providing folding 





Ceramic center at Norwood. Unfinished wood top, 
Alberene stone sink, plaster trap 
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chairs to be stored in the toolroom and which can be brought 
out and placed at any location in a laboratory where a 
demonstration needs to be made. There is need, in connection 
with large laboratory developments employing two or more 
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Damp cabinet at Norwood. Three 
inches of water in basin at bottom. 
Brass rods serve as shelves 


teachers, to provide for either planning or classroom facilities. 
Further studies and experiments in this connection might 
reveal valuable data. 

Experience has now been had with ceramic kiln installa- 
tions both in the laboratory and elsewhere. The firing of a 
kiln seems to be just as interesting and instructive as the 
operation of any other piece of equipment, and if it is well 
insulated and the room is properly ventilated, it will not be 
too hot to be housed directly in the laboratory or preferably 
in an adjacent room. 

The provision for a museum, show case, or display place 
seems to hold increasing importance for industrial-arts 
settings. One shop teacher reports some 8,000 pupils to have 
seen his lighted show case, even in a basement corridor, over 
the period of one week. The building of show cases in 
principal corridor walls seems to be more desirable, at least 
from the angle of merchandising one’s shop program, than 
placing them inside the shop room. The show case should 
be equipped with vertical rows instead of horizontal show- 
case lights. This provides for a maximum of visibility. The 
back walls are best made of cork linoleum and the shelves 
of plate glass supported by movable brackets. 


Questions Regarding Equipment Provisions 


Many problems arise in connection with the equipment of 
every principal unit and auxiliary facility. One needs to deter- 
mine what equipment items are needed in each subject- 
matter unit for a minimum class size of 4, 6, 8, 12, or more 
pupils; and further, if the particular equipment planned is 
suitable for all present and future requirements, if its quality 
is satisfactory, if the various items are located correctly with 
respect to other units, and if the nature of the installation 
makes for safety. Many thoughts will occur to the experienced 
shop teacher as he considers the answers from his own expe- 
rience to these five groups of questions as they concern his 
own principal units. 

The tendency seems to be toward smaller, better-designed 
equipment, which allows the school to use its more limited 
funds to spread over a wider range of installation. Ceramic 
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kilns for public schools, for example, may be bought at prices 
ranging from $15 to $1,000. A $300 kiln might be more 
expensive than a $600 one if it was not exactly suited to 
the purpose for which it would be used by pupils. The height 
of a circular-saw table might make it unsuited to the use of 
ninth-grade boys, regardless of its cost or adaptability. 

New developments in finishing have occurred, both as 
regards the finishes themselves and as regards the hood 


Metallurgical center at Norwood. Heat treatment 
furnace, forges, and crucible furnace all with individ- 
ual blowers. Note the hood 


arrangement for drawing off vapors, while the very nature of 
natural gas in certain communities where it is used for forg- 
ing, melting, and heat-treating purposes, makes it very annoy- 
ing for use in connection with a triple-purpose furnace with- 
out a hood. There are other situations where it is possible, 
although not entirely desirable, to install such a unit without 
a hood arrangement. 

The question of the installation of the printing unit is 
of interest. The American Type Founders Company, for 
example, has long maintained a service for assisting schools 
to plan equipment for a printing room. The placement of a 
press, for example, needs to be made so the light will come 
from the left and so the press feeder, particularly if he is 
an amateur, will not be annoyed by anyone passing close to 
or exactly behind him. If the field of printing is to be en- 
riched, then greater consideration will need to be given to 
problems concerning what type faces one should purchase 
for an installation. The tendency of the writer has been 
toward investing in several type faces rather than in one or 
two —all for the purpose of providing greater opportunity 
for creative design in connection with the graphic arts. There 
is every justification, as stated above, for the inclusion of 
planograph and intaglio units as well as paper-making, book- 
binding, and letter-press units in the printing area. 


Questions Regarding Building Details 


Willis A. Whitehead, a graduate architect with a master’s 
degree in industrial-arts education, has developed the principal 
research made on this particular phase of school-shop plan- 
ning. It includes questions regarding floors, walls, partitions, 
columns, ceilings, windows, doors, blackboards, bulletin 
boards, show cases, mezzanines and balconies, driveways and 
ramps, and special flues. The research on shop floors is now 
completed. 

Whereas the architect may feel that building details are en- 
tirely within his province, Whitehead points out that such de- 
tails are in direct contact with the teaching situation involved 
in a school shop and cannot escape having a bearing upon the 
educational! outcomes of the setting. Little attention has been 
given to providing for structural safety, beauty, and some- 
times sanitation, as regards building details. 
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Following an industrial criterion, Ittner (6), as an architect, 
has already gone on record in correspondence as seeing little 
need for any finish on rough brick or tile walls in a school- 
shop setting. It would seem, however, that if a teaching situa- 
tion is to be provided, there is definite need for acoustical 
treatment of walls, ceilings, and floors, and for a color scheme 
which will provide adequate lighting, as well as a pleasing en- 
vironment. 

One does not need much experience in shop teaching, ac- 
cording to Whitehead, before he concludes that the floor is one 
of the most important parts of his shop. He stands and walks 
on it all day long; materials are transported over its surface; 
danger is involved if it becomes too slippery; its wearing sur- 
face must be designed to endure; repairs are expensive; it 
must be insulated sufficiently well to be quiet and to prevent 
transmission of noise to other parts of the building; and must 
not be so hard as to cause tools to break which are dropped 
on it, or of such a nature as to cause foot troubles. 

Whitehead’s studies have encompassed an inspection of ex- 
isting literature, correspondence with professional organiza- 
tions and governmental departments regarding tests and opin- 
ions, the interviewing of experts, particularly on flooring, and 
the analysis of manufacturers’ data. He reveals that researches 
are available which definitely prove nonresilient floors to be 
detrimental to health. Instances are cited which point to the 
confinement of individuals in hospitals due to standing for 
long periods of time on nonresilient floors. Whitehead quotes 
the United States Bureau of Standards to the effect that the 
end-grained block type is best suited for use in woodworking, 


Metals area at Norwood 


printing, electricity, and other shops of this nature. Such blocks 
should be laid by either “lateral nailing” or by the use of an 
odorless “mastic” compound. Individual blocks should contain 
eight or more “annual rings” per inch and should be treated 
with an odorless oil or paraffin. This type of flooring presents 


Double molding bench at Norwood. Note group- 

ing of pipes at left cabinet for flasks and rid- 

dles on right. Bench accommodates ten boys, five 
on a side 
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a pleasing appearance and is commonly found in the better 
designed and built gymnasiums. 

’ Another type of floor found by Whitehead is known as a 
“wood block” (not end-grain) floor, which is used with satis- 
factory results in several of the newer post offices throughout 
the country. It is laid in patent mastic composition supplied 
by the manufacturer and gives most satisfactory service. This 
composition is odorless and adds great resiliency to the floor. 
Surely there is no question any more regarding the laying of 
these special floors. An early experience with permitting boys 
to lay an end-grain floor in a certain Kansas school proved to 
be most unsatisfactory. 

Drawing, art, and office units require an entirely different 
kind of floor from shops. A quiet, resilient floor is needed, such 
as may be supplied by cork tile, rubber tile, and mastic tile. 
Cork carpet also offers a possibility. None of these floors, how- 
ever, should be used directly on the ground, as moisture will 
cause them to warp and pucker which renders them entirely 
unsatisfactory. 

Foundry and forging units present still another situation. 
In these areas the floor must be noncombustible and must 
prevent the spread of molten metal in case any is spilled. 
Either a dirt or cement floor is thought to be best in these 
cases. The dirt floor should be the first choice in case of the 
foundry because of the safety factor and its greater resiliency. 
While brick floors are sometimes found in forging shops, their 
use as a shop floor seems to be unsuited for school settings. 

An interesting finish for floors is reported by Whitehead 
which penetrates the wood rather than forming a surface coat 
and results in a lustrous, hard finish, which may be left dull 
for shop settings. 

Although his study is not complete on walls, Whitehead 
recommends the use of a dull-glazed brick up five feet from 
the floor, with an acoustical or soft plaster from that point on 
up to and including the ceiling. This type of wall and ceiling 
construction provides not only for cleanliness and good ap- 


pearance, but for a quiet shop as well and may be seen in the - 


University High School previously mentioned. 

Steel, glass, tile, brick, wood, and combinations of solid, 
movable, partial, and railing partitions may be found. The in- 
dividual situation will determine what kind of partition should 
be installed. The pacpanel (Globe-Wernicke) type of partition 
is favored. This gives insulation against dirt and noise, yet re- 
mains an integral part of the shop plan. This particular type 
of partition has been used in the Laboratory of Industries both 
at Norwood and at Columbus, Ohio. 

Steel sash are preferred, either of the weightless mullion or 
Browne type. The window sills should be of the sloping (30- 
deg.) type, and should be approximately 40 inches from the 
floor. This allows for the installation of benches underneath. 
It is certain, of course, that windows, when installed, should 
run clear to the ceiling. Clear glass in all windows and doors 
is favored. Individual state codes will determine how many 
windows must be installed per unit of floor area. 

Many types of boards have been tried out, but nothing 
seems to be quite as good, apparently, as a cork bulletin board 
or a slate blackboard. 

The use of mezzanines or balconies in shops has proved 
quite satisfactory in Oklahoma and Texas, where men like 
Badger and Rousch have employed them. The plan is to sus- 
pend a balcony from a 13-foot or higher ceiling to within 6 
feet 6 inches of the floor and to place lockers for general 
storage under the balcony and provide space on the balcony 
for the storage of lumber or metal and projects in the process 
of completion. The plan has been illustrated in the pages of 
this magazine. 

Experience has shown that special flues need to be provided 
for a ceramic kiln; for forging, heat treating, and melting 
furnaces; and for automobile exhausts. The flue for the kiln 
needs to be lined with a fire tile clear to the top and not be 
smaller than 10 by 12 inches, depending, of course, upon the 
size of the kiln. Kiln manufacturers usually provide such data. 
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Central bulletin board at Norwood. Note “Sweep 
Out,” lights, fountain and boys’ toilet on right 


A blower needs to be placed in the exhaust line for both the 
metal furnace and automotive exhaust to be sure that the 
gases escape. Various laws and codes often control the type of 
installation required. 


Questions Regarding Service Features 


Service features may, for all present purposes, be defined as 
the semipermanent mechanical elements of the general plan 
and construction necessary for maximum utility, convenience, 
and comfort in a school-shop setting, according to Glenn L. 
Roberts, a graduate architect with master’s degree work in 
industrial-arts education, who has made the principal study 
on this phase of the subject. The study of service features in- 
cludes heating and ventilating, plumbing, fire protection, elec- 
tricity (exclusive of lighting), and sawdust and fume collec- 
tion. 

The control of radiation should be automatic, placed out of 
pupils’ reach, and should be set cooler than for ordinary class- 
rooms, or between 65 and 68 degrees. If possible, radiators 
should be placed up on the wall to provide for bench space 
below. The radiators in the University High School mentioned 
before, for example, are 9 feet from-the floor. Air should be 
either washed or filtered and changed from six to ten times 
per hour, depending upon the local state code. While there is 
plenty of evidence for saying that natural ventilation is still 
best, it does seem wise to provide for mechanical ventilation 
if it can be controlled, in order to insure maximum safety and 
health. 

Plumbing is fairly well controlled by code requirements. The 
pipes, however, should be grouped to reduce expense of in- 
stallation, located particularly not to interfere with possible 
equipment installations, and left accessible in case repair or 
replacement is needed. A drinking fountain may well be in- 
cluded in any laboratory, and the writer follows the rule of 
providing at least one washing facility to from 12 to 15 pupils, 
regardless of the type of shop. The following sizes for gas 
outlets have been followed in various Laboratory of Industries 
installations: bench outlets, % inch; forges and furnaces, 1 
inch; kilns, 1% to 2 inches, depending on the size of kiln. Com- 
pressed air is certainly desirable, and drains of various types 
which have traps including cleanouts are needed. One of these 
is a ceramic trap; another is a special trap for photographic 
purposes; whereas a general sink will suffice for use in auto- 
motives and finishing units. A damp cabinet ought to have a 
larger-sized trap because of the chance for clay to find its 
way into the plumbing. 

The underwriters’ code, according to Roberts, is quite spe- 
cific and exacting as regards fire protection. Doors must open 
out and swing to direct traffic toward the nearest exterior 
exit. Extinguishers are all right if they are constantly inspected 
and permanently located: Hose cabinets always need to be in- 
closed, and waste cans should be purchased of a type which 
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are both fireproof and easily operated, and should certainly be 
serviced daily if possible. 

Both the control of lighting and power in a laboratory may 
well be placed in the toolroom or office, depending upon the 
organization of the laboratory. Either plan has proved most 
satisfactory in the various installations made. A class dismissal 
bell is thought to be an essential service feature. It should be 
centrally installed and controlled from the toolroom. The Nor- 
wood laboratory, because of its size, has a signal bell at each 
end, both of which are wired to the push button placed in the 
central toolroom. A clock and school telephone are thought to 
be essential in the effective administration of a mature shop 

lan. 
. Christy, of Cincinnati (5), has written an article on the col- 
lection of sawdust and fumes. It would seem that considerable 
study ought to be given to this problem because of the failure 
of so many systems to work properly. 


Questions on Lighting 


Bollinger (2) has already made a first report on this phase 
of the various studies being made in connection with the 
school-shop-planning investigation. The reader is encouraged 
to review this splendid article in the March, 1933, number of 
this magazine. For present purposes suffice it to say that the 
important things to be understood in lighting are intensity, 
diffusion, and control. Whether the source be natural or arti- 
ficial, the important thing is to secure approximately 15 foot- 
candles of light at bench height all over a school shop, with 
intensities of approximately 25 foot-candles in areas like plan- 
ning, drawing, and printing, where fine work is under way. 
Coarser work, as in a foundry or forging area, would require 
only up to 10 foot-candles. 

A foot-candle, according to Bollinger (2, p. 136), is a unit 
of measurement of intensity of illumination on an object, be- 
ing equal to the amount of light falling on any given point of 
a perpendicular surface one foot from a standard candle. In- 
tensity is measured by a relatively simple foot-candle meter, 
which may be obtained from the General Electric Company 
for about $25. 

Brightness is defined by Bollinger (zbid.) as the amount of 
light emitted or reflected from a surface, measured in terms of 
candle power per square inch; e.g., a 200-watt bulb in a 10- 
inch glass bowl gives a brightness of approximately 2% c.p. per 
square inch. Authorities seem to agree that there should not be 
greater brightness than 3 c.p. per square inch. The brightness 
of the sky rarely exceeds this amount. Light units, such as a 
lamp on a drop cord, for example, directly in the line of vision 
should not exceed in brightness % c.p. per square inch if eye 
fatigue is to be avoided. The brightness of light sources may be 
reduced by inclosing them in translucent globes that tend to 
distribute the brightness over their entire surface; e.g., a 200- 
watt clear bulb emits about 180 c.p., but inclosed in a 12-inch 
white globe, the 180 c.p. is distributed over an area of approx- 
imately 110 square inches, or 1.6 c.p. per square inch, a value 
well within the limits of safety and entirely suitable for shops 
where the fixture is not continually in the line of vision. 

Bollinger goes on to point out that the brightness of reflect- 
ing surfaces may be just as distracting and dangerous as direct 
glare. This form of glare presents itself more frequently be- 
cause it usually comes from a point on or below the working 
plane and so falls in the direct line of vision, in which case 
the light source should be moved to reflect the light away 
from the worker or the surface treated in order to diffuse and 
absorb the light rather than to reflect the full brightness of 
the source. 

It is for some such reasons as these that the writer has 
favored a flat ivory or buff paint for walls. Ivory paint is 7) 
per cent efficient in reflection, and buff is 64 per cent efficient. 
It will be interesting to note that olive-green walls are only 21 
per cent efficient, and that a dark-gray wall is only 19 per 
cent efficient. It is assumed that dirty walls would not be much 
more efficient. The walls above the eye level should be of a 
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light color, such as ivory, light tan, light gray, and so forth. 
Below the eye level somewhat darker shades of the same color 
may be used as are placed on the upper walls. 

The Venetian blind is the type of shade favored by the 
writer. Perfect control is provided by such a blind, and the 
installation of this particular type of equipment may be seen 
in the new Laboratory of Industries at Columbus. 


Questions Regarding Noise 


Berglund and Fiedler (1) have completed an unusually in- 
teresting and valuable research on school-shop noises. Berg- 
lund is a graduate electrical engineer and Fiedler is a graduate 
industrial engineer. Both men have had not only general, but 
research experience in industry, and have completed their 
study on noises for masters’ degrees in industrial-arts educa- 
tion. 

They report that the problem of noise consists of three main 
parts: production or prevention, absorption, and transmission. 
The production of noise refers to the quantity emitted. The 
absorption of noise refers to the boundaries of the room, such 
as the walls and ceiling, and constitutes the acoustical problem. 
The transmission problem deals with the prevention of sound 
from going beyond the boundaries of the room and involves 
two points, structural transmission, and air-borne noise. 

Noise itself may be described in two ways, according to 
Berglund and Fiedler (1, Chap. V); first by comparison with 
some other noise, and second as being either loud or quiet. 
The least intense noise discernible to the average human ear 
is designated as the “threshold of hearing,” or zero level of 
decibels. The decibel is defined as about equal to the smallest 
change which the ear can detect in the power level of a sound. 
Some noise levels may be of interest to the reader: 


Intensity Intensity 

Location or Source in Decibels Location or Source in Decibels 
Inside one’s residence 20-40 = Street car 83 
In business buildings 35-75 Police whistle 83 
Street noises 45-80 Steam shovel 86 
Church bells 61 Jointers and planers 80-96 
General shop situation Lion roaring 87 
without machines in Elevated train 91 
operation 68-70 Steamship whistle 94 
Thunder (1 to 3 miles Blast of explosives 96 
away) 70 Subway 97 
Circular saw in operation 70-74 Screaming circular saw 100 
Pullman coach 75 Riveter 101 
Radio loud-speaker 81 Hammering on steel plate 113 


These items are quoted above to permit the reader to gain 
an impression of the nature of noise levels and to note the 
significance of the statement that the school shop of the future 
ought not ever be noisier than 80 decibels. The correct sharp- 
ening of a saw which screams or whistles will entirely remove 
this factor. Berglund and Fiedler found that by placing a 
¥4-inch piece of masonite, cork, or felt underneath an anvil 
block, the noise emitted was reduced by 10 decibels. The same 
was found in the case of a noisy planer. The tightening of loose 
belts, pulleys, gears, and guards, and the lubrication of all 
gears and bearings, as well as the sharpening of saws, cutters, 
and knives, all tend to reduce the amount of noise emitted. 

A ceiling treatment in both the Norwood and Columbus 
laboratories has been installed to provide an absorption co- 
efficient of approximately .30. This is not quite high enough to 
achieve the desired results. Something like .50 would be su- 
perior. Berglund and Fiedler discuss the calculation of this 
point in shop plans at length. 

Another important item concerns the reduction of noises in 
transmission. Noises arising from the ventilating system may 
be reduced by placing the fan and its driving motor upon an 
insulated cork base. A canvas sleeve interposed between a fan 
and ventilating duct will reduce the transmission of vibration. 
.Metal hoods used as guards over machinery may be lined with 
felt, or as an automobile body is frequently lined in order to 
reduce transmission noises. It is always desirable in the instal- 
lation of a 5/4 maple floor, for example, on a concrete slab, to 
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place felt or other suitable material in the hollow areas be- 
tween the stringers. This method will provide a dead floor, 
which is entirely desirable both from the point of view of the 
shop and of the rest of the building. 


Conclusion 


The reader will have noted that while the bulk of the present 
article is applied to school-shop planning in general, the ap- 
proach and illustrations have been more from the industrial- 
arts viewpoint than from the strictly trade angle. This is seen 
particularly in such sections as “Principal rooms,” “Equipment 
provisions,” and the like, all of which is justified, naturally, 
because of the predominance of industrial-arts work in the sec- 
ondary schools of the United States. 

It would be interesting to go one step beyond the present 
study of school-shop planning and prepare a score card for 
securing objective measures of the excellence of individual 
plans, provided the results shown by such scores would then 
be checked against other controls, such as teaching methods 
employed, the training of the teacher, the amount or lack of 
equipment used, a functional analysis of results obtained, pos- 
sibilities for integration with other phases of the school pro- 
gram, fatigue of the teacher and pupils, efficiency of operation 
in a shop scoring high, and so on. The problem seems to be an 
endless one, and if the present report proves to be of interest 
and value to anyone facing the problem of improving his pres- 
ent shop setting or of planning a new one, it will have served 
its purpose well. er 
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Principles of Shop-Planning 


William L. Hunter 


Head of Industrial-Arts Department, 
Towa State College, 
Ames, Iowa 


vised by twenty experienced industrial-arts t@chers in 
conference at Iewa State College during the summe¥ of 1933. 
The names of the men are as follows: 


HE following principles were formulated, set be: re- 


A valuable check sheet for the use of those 
intrusted with the planning of the school 
shop. 


Hubbell, Brookings, S. D. 
Hunter, Ames, Iowa 
Kittle, Cairo, Ohio 
McAfee, Waukegan, III. 
B. Nelson, Alcorn, Miss. 


P. G. Frasier, Burlington, Iowa 
H. P. Gerber, Aberdeen, S. Dak. 
H. E. Gregg, Maplewood, Mo. 


Dak. 


F. E. Angelbeck, Milwaukee, 


L. M. Benson, Madison, Wis. Nebr. 


Leo Brandt, -Newton, Kans. 


R. W. Breckenridge, Ames, Iowa 
Wis. L. W. Buising, Central City, 


F. M. Everhart, Fontanelle, Ia. 


W. Va. 


O. 
W. 
D. 

S. R. Harding, Aberdeen, S. G. 
W. 
C. Hartline, New Martinsville, J. 
H. 

z 


J. O. Hodgson, Lincoln, II. 


. Norton, Chatsworth, II. 
Palmer, Mason City, Iowa 


H. 
L 
F. 
E. 
M 
S. 
S. Smith, Aberdeen, S. Dak. 





1. All parts of the shop should be 
visible to the teacher. 

2. Natural lighting should be at least 
one fourth of the floor area of the shop. 

3. When possible, have the teacher’s 
desk in the vicinity of the entrance. 

4. Block off or fill up recessed spaces. 

5. Arrange equipment to permit free 
use of aisles. 

6. When possible, lockers should be in- 
side the shop and recessed in the walls. 

7. The floor should be adapted to the 
type of shop, avoiding concrete when 
possible. 

8. Provide for maintenance of tools 
and equipment. 

9. Place the key cabinet where it is 
most convenient. 

10. Machines commonly used in se- 
quential order should be placed in the 
order of their operation. 


11. Shop doors should open outward. 

12. Avoid placing students where ex- 
posure might affect their health. 

13. Arrange machinery for maximum 
safety. 

14. Utilize to a maximum naturally 
lighted areas. 

15. The blackboard and bulletin board 
should face the light. 

16. Machines should not be placed on 
columns or pipes which will transmit 
sound to other rooms. 

17. Avoid an open-beam ceiling. 

18. Walls and ceiling should be a light 
color. 

19. Equip with self-contained portable 
machines whenever practicable. 

20. Have transparent partitions be- 
tween the shop and its auxiliary rooms. 

21. All of the shop should be on one 
floor when one instructor is in charge. 


22. Do not permit students to reg- 
ularly use more than one entrance to the 
shop. 

23. Have one large entrance for each 
shop. 

24. Locate toolroom and tool panels 
so as to avoid excessive travel. 

25. Adequate storage space should be 
provided. 

26. The benches and storage equip- 
ment should be large enough to accom- 
modate standard sizes of material. 

27. Have fire extinguishers of the cor- 
rect type and size readily available. 

28. Keep obstructions out of line of 
light. 

29. Choose north light when possible. 

30. Have soundproof floor, ceiling, and 
foundations to machines. 

31. All machines should be controlled 
by a master switch under lock and key. 
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32. Grandmaster-key, master-key, and 
submaster-key all locks to doors of 
building. 

33. Where necessary, have a dust col- 
lector for machines. 

34. Windows should extend to the 
ceiling from a point as low in the wall as 
practicable. 

35. Place equipment so as not to in- 
terfere with opening of doors. 

36. Provide steel cases and waste con- 
tainers for inflammable materials. 

37. Place the most frequently used 
equipment near the center of operation. 

38. Have an adequate first-aid equip- 
ment readily accessible. 
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39. Have metal-covered glue table. 
40. Locate machines so as to accom- 
modate maximum-sized material. 

41. Ground all power machines and 
insulate all metal furniture in an elec- 
trical shop. 

42. Plan the shop so as to reduce dis- 
ciplinary problems to a minimum. 

43. Distribute items of similar equip- 
ment so as to be of value to all workers. 

44. Paint safety zones around danger- 
ous machines. 

45. Equip dangerous machines with 
effective guards. 

46. Provide exits for fumes, gases, and 
other injurious substances. 
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47. Do not have large amounts of 
lumber, supplies, and materials openly 
accessible to pupils. 

48. Have equipment so located as to 
avoid all shadows possible on working 
areas. 

49. In determining proper lighting 
facilities, secure the recommendations of 
a competent lighting engineer. 

50. Avoid using the shop as a passage- 
way to other rooms. 

51. Floor of shop should not be more 
than two feet below ground level. 

52. When practicable, have all floor 
space of the same story on the same 
level. 
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Organization and Equipment 


J. A. Brandt 


Sheet-Metal Instructor, 
High School, Mooseheart, Illinois 


HE organization and equipment listed or described in this 
lh oan has been thoroughly tried out in conducting 
various types of sheet-metal classes. All equipment has been 
selected with the aim of providing for the introduction of 
elementary sheet-metal work that can be developed into trade 
work without discarding or changing any of the tools, ma- 
chines, or shop equipment. The same equipment can be used 
in conducting industrial arts, household mechanics, or trade 
classes, including the more advanced work of the part-time 
apprentices or the night-school students. 


The Shop 


The shop in which sheet-metal classes are to be conducted 
should be light and well ventilated. Cross ventilation should 
be provided by properly located windows, if possible. 

Artificial lighting should be avoided, as the metal used re- 
flects this light to such an extent that accurate measurement 
and layouts are difficult to secure. 

The fumes arising from soldering operations will cause 
headaches and sore throats, unless the shop is adequately ven- 
tilated. 

The shop should be of sufficient size to provide floor space 
for the assembly of work of considerable size. Because this 
floor space also will be used for class lectures and demonstra- 
tions, the shop should be provided with a large blackboard 
and a bulletin board. 


The Toolroom 


A large number of small tools and supplies will have to be 
checked or supervised by the instructor. To make this pos- 
sible, a toolroom should be provided. The cost of equipping 
this room will be saved many times in the reduction of the 
number of tools lost, and by preventing waste of materials 
and supplies. 

Individual racks or hooks should be provided for each class 
of general tools, making it possible for the instructor to “check 
up” at a glance. Figure 8 shows how the toolroom is arranged. 

Lockers built under the toolroom counter provide space for 





A description of the shop organization and 
equipment for the sheet-metal shop at 
Mooseheart, Illinois. 


the storage of tin plate and large tools not in daily use, while 
the shelving above the counter furnishes additional storage for 
supplies. Shelving under this counter should provide space for 
the storage of 20 by 28-in. plates. 

A cabinet of small drawers offers the most satisfactory solu- 
tion in caring for rivets, nails, ears, pail woods, extra machine 
parts, and repairs (see Fig. 1). 


Benches and Supply Racks 


One stake and one machine bench are required. The general 
dimensions and construction of these benches are shown in 



























Fig. 1. Toolroom supply cabinet 
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Figure 2. They are to be constructed of yellow pine or similar 
lumber available in standard dimensions, though maple tops 
are desirable. Shelves underneath provide for the storage of 
wire and scrap material. The tops should project on sides and 
ends as shown and they should be 1% in. in thickness. All 
benches shown should have four legs on each side. 

In commercial shops, bench plates are used to hold the var- 
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Fig. 2. Machine and stake bench 
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Fig. 3. Layout and stock bench 


ious stakes while they are in use. In the school shop it will 
be found more convenient to have single-casting bench plates 
made and set into the top of the stake bench providing for 
the permanent location of all common stakes in general use. 
This method will save the time of the instructor, prevent 
broken stakes and injury to the students. 

One layout bench is required. The top of this bench can be 
used in laying out large projects while the lower part is divided 
into racks for the storage of several gauges and kinds of sheet 
metal. Experience has shown that standard-sized sheets, 30 by 
96 in., can be more conveniently handled by students than the 
larger sheets and less waste will result. Consequently all racks 
and machines are of a size to accommodate sheets of these 
dimensions. ; 

The construction of the layout and sheet rack is shown in 
Figure 3. If possible this bench should be constructed of hard 
wood. The top can be made of tongued-and-grooved maple 
flooring, attached so that it can be replaced when necessary. 


Furnace and Workbench 


This bench can be built against the wall on as many sides of 
the shop as necessary to provide working space for the number 
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of students in the class. General dimensions and construction 
are shown in Figure 4. The height of this bench can be in- 
creased, if the average height of the students will warrant it. 
Three-inch machinist vises are located on this bench 3 ft. 
apart on centers, one vise for each student. The furnaces are 
placed at the rear of the bench in the center of the space 
between the vises, one furnace for each two students. 
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Fig. 4. Furnace and workbench 
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Fig. 5. Octagon machine bench 


Small Machine Bench 


The most satisfactory method of caring for burring, wiring, 
crimping, and other small machines that are held in standards 
is to provide a bench such as is shown in Figure 5, on which 
each machine may be permanently located. The cost of this 
equipment will be more than saved in preventing loss due to 
machine breakage which occurs when students are required to 
change machines from one standard to another. Metal benches 
for this purpose may be obtained from several manufacturers. 
The one shown in Figure 5 is larger, however, and provides 
more working space between machines. The general dimensions 
and construction are shown in the illustration. The top should 
be constructed of maple or other hard wood, and the parts 
should be bolted together. 
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The edge of the top should project at least 2% in. over the 
legs or ends of the top rails. A rack built in the center of the 
bench can be used for holding extra machines and those not 
in daily use. 

Student Lockers 

Individual locker space should be provided for each student. 
A locker 14 by 14 by 18 in. will provide sufficient sp:ce. These 
lockers should be built in units that can be conveniently 
moved if necessary. The locks should be of a good grade and 
master-keyed. Metal lockers for this purpose also can be 
bought. 

Keyboards 


Keyboards are placed in the toolroom, one board for each 
class or section with hook or pockets provided for each locker 
key. The keys should be attached to a piece of band iron % 
by 1 by 6 in. long with a small section of safety sash chain. 
The locker number should be stamped on each key and bar. 
This method eliminates the continuous replacement of lost 
keys. 
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Fig. 6. Pattern drafting bench 
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Fig. 7. Plan for machine bench 
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Pattern-Drafting Benches 


If advanced classes in sheet-metal work are to be conducted, 
it will be found more satisfactory to have all patterns de- 
veloped in the shop rather than in a separate drafting room. 
A bench that has proved satisfactory for this work is shown 
in Figure 6. General dimensions and construction are shown 
in the illustration. The section of the bench shown provides 
space for two students on each side. Usually not more than 
one half of any class will be developing patterns at a time; 
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consequently, the number of benches required can be deter- 
mined by the number of students in the class. 


Machine Bench Plan 


In Figure 7 the proposed locations of the machines are 
shown. If other locations on this bench are to be selected for 
the machines, all machines should be placed on the bench and 
tried out to see that sufficient space is provided for all moving 
parts and that work being done on one machine will not in- 
terfere with that done on any other. 


School-ShopTools and Machines 


Byron M. Taylor 


Roosevelt Junior High School, 
San Diego, California 


HE system for keeping tools and machines, described 

herewith, is a suitable companion for the author’s system 
of keeping supplies, described in “Industrial-Arts Supplies” 
which appeared in the May, 1933, issue of INDUSTRIAL ARTS 
AND VOCATIONAL EDUCATION. 

No list of equipments can be all-inclusive; there must 
always be regard for the special needs of the community, for 
the aims of the course, for the financial condition of the school, 
and for other limiting and modifying 
factors. Even though this be true, it is 
possible and feasible to list the basic 
requirements, and it is helpful and sug- 
gestive to include a list of tools, ma- 
chines, and instruments needed. 

While this article is particularly writ- 
ten for the teacher of the electrical shop, 
there is no reason why the major prin- 
ciples and divisions cannot be applied 
to other shops as well. The lists included 
are based on classes of 24 students. 


Tools 


Some distinguishing mark should be 
put on each tool to constantly remind 
all users that it belongs not only to the 
school, but to a particular shop in the 
school. Spraying or brushing with a 


While the system described in this article 
has been written with special reference 
to the electrical shop, nevertheless it will 
work equally well when adapted to other 
industrial-arts shops. 


The following number is considered necessary for either junior 
or senior high schools with each class accommodating 24 stu- 
dents. The additional tool is for the instructor. 
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bright-colored lacquer, such as white or 
yellow, is a very effective way of mark- 
ing. In fact, lacquer on a tool has a re- 
markable psychological effect upon the 
students — they are impressed with the 
tool’s importance and are deterred from 
any acquisitive impulses. Also, lacquer 
is not soluble in the greases and acids 
found in the shop. White lacquer lends 
the additional advantage of constantly 
showing dirt and grease, and thus sug- 
gesting cleanliness to the user. 

Based mainly upon their use and de- 
mand, tools have been given four clas- 
sifications: (1) individual tools, (2) gen- 
eral or common tools, (3) occasional 
tools, and (4) special tools. 

They will be listed and their methods 
of keeping and checking will be con- 

















sidered in the order named. : 
Individual tools are those which each 

student will use each class period and for 

which he is held individually responsible. 


Fig. 1. Individual tool rack and stu- 
dent’s lockers 
Fig. 2. General tool panel 


a 


Fig. 3. Soldering bench 
Fig. 4. Panel for student’s bench keys. 
Fig. 5. The special tool cabinet 


pio ere 








Tenens arta oe tifa, 





ith isn 










noimatinnnettipitni a 
; 


= eta 








‘diinth st nae nie 


PUTT INN ts 


Coe 


21g Hg A ARO T 


ee 








February, 1934 


Tool Number Tool Number 
12-0z. Claw hammer.. 25 2-in. Pruning knives. 25 
7-in. Side-cutting 12-in. Steel ruler ..... 25 
ere 25 3-in. Swivel machin- 
3-in. Electrician’s ts’ ‘vinws.... 25 


screw drivers. 25 

The vise is clamped to the student’s bench and the other 

tools are kept in the special tool rack on the inside of the 
door to the individual lockers, as shown in Figure 1. 

Besides bearing a coat of white lacquer, each tool is stamped 

with a number corresponding to the bench to which it belongs. 
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years’ use at two different schools, not one tool was lost or 
stolen. However, for it to work; the instructor must insist at 
all times upon its maintenance. No system is foolproof or self- 
sustaining. 

General tools are those which some of the students will use 
each class period; that is, all of these tools, if they were kept 
in the toolroom would be checked out and checked in at least 
once during the period. They are supplementary to the indi- 
vidual tools. The following is a basic list for classes of 24 
each: 








Junior Senior 


GENERAL TOOLS 









Junior Senior Junior Senior 















ie ntih a 
ci a 


EF TET SMG ME a SS 
GRE FS OEE A Ee TA ae 


Name and Description High High Name and Description High High Name and Description High High 
Auger bits 3/16 in. to 1 in. Hammers, blacksmith’s, hand, Shears, heavy bench shears.. 1 1 
Ee See 1 2 DP Wi wader cases eenessunes 0 1 Squares, 2 ft. by 1 ft., steel.. 0 1 
Beaten, GF UM... s . ~<5.50%.. 0 1 Pliers, long-nose, side-cutting 2 4 Squares, try, 12-in. blade.... 0 1 
Braces, 8-in. swing.......... 2 4 Pliers, long needle nose...... (0) 2 Squares, try, 6-in. blade..... 2 2 
Calipers, spring, outside, 8 in. 0O 1 Pliers, extra long, flat-nose.. 0 2 Snips, tinner’s, 12% in....... 1 1 
Calipers, spring, outside, 4 in. 1 1 PU, MR osc ctuntacecess (0) 2 Snips, tinner’s, curved blade, 
Calipers, spring, inside, 4 in. 1 1 Pliers, diagonal cutting...... 2 4 2 eee ee 1 1 
Chisels, cold, assorted sets... 1 1 Pliers, combination gripping. 2 2 Snips, tinner’s, 8 in.......... 2 2 
Chisels, wood, assorted sets.. 0 1 Pliers, end-cutting nippers, Snips, tinner’s, sharp-pointed, 
Oe eee 1 1 ES ee eee ee 1 2 Oe Mica sieeeseneses gues 2 2 
errr ro rrr 4 4 Pliers, end-cutting nippers, Soldering coppers, assorted... 6 6 
Portable electric kit......... (0) 1 Pe Aa cuaiacubesce ye 1 2 Soldering coppers, electric... 1 1 
(Combination drill, buffer, Punches, assorted sets....... 1 1 Soldering coppers, handles... 12 12 
grinder, etc.) Reamers, pipe-burning, 4 in. BO, MIB sos oscceccsee 1 2 
First-aid cabinet and supplies 1 De oo ccwninh sweets 0 1 oct Win cd bee ines 1 1 
Hammers, machinists’ ball- Rules, straight steel 72 in..... 0 1 Wire gauges, B & S......... 1 1 
MEE cosiccamecants + 2 2 Saws, hack, adjustable frames 4 4 Wrenches, monkey, 12 in..... 1 1 
Hammers, machinists’ ball- eae 0 1 Wrenches, monkey, 8 in...... 1 1 
eee 2 2 ee 2 2 Wrenches, pipe, 14 in....... 0 2 
Hammers, machinists’ ball- Saws, hand, crosscut........ 1 1 Wrenches, pipe, 10 in........ 1 2 
A ee 1 2 a eae 1 1 Wrenches, pipe, 6 in......... 1 2 
Hammers, machinists’ ball- Scissors, flat pattern, 8 in.... 1 2 Wrenches, crescent, 10 in..... 0 2 
NE Mice edsdencadens 1 1 Screw drivers, insulated Wrenches, crescent, 8 in..... 2 2 
: Se | ee 2 4 Wrenches, crescent, 6 in..... 2 2 








For example, all tools at bench No. 4 are plainly marked so. 
This prevents one student from “borrowing” from another to 
replace a lost or damaged tool from his own bench. More im- 
portant, still, it helps to develop a sense of individual re- 
sponsibility within the student himself. 

The student is strongly impressed with the fact that he is 
responsible for his bench and for all tools, books, etc., ap- 
pertaining thereto, while he is in the shop. He checks his 
bench the first thing upon entering the class and the last thing 
upon leaving. If, upon entering, he finds anything missing he 
reports it immediately to the instructor who at once has the 
student from the preceding class brought back to the shop. 
If, confronting each other, either fails to produce the lost 
tool, then they are both taken to the vice-principal, who may 
exact payment from parents for any lost or damaged school 
property. 

In the several years in which the author has used this 
method, he has never had to take any tool problem out of the 
shop. He has found that if at the beginning of the term the 
entire shop system is explained to the boys and their atten- 
tion is called to the fact that toolkeeping is a codperative en- 
terprise, they soon get the right spirit and become helpful and 
take pride in maintaining a correct system. 

If there are, for example, five full classes of electricity in 
each teaching day, then five students will use each set of in- 
dividual tools. While each student is individually responsible 
for the tools during his class period, he is concerned also with 
the actions of four other students and thus the whole scheme 
becomes a “community” enterprise. Each student is thus 
spurred to careful checking by the knowledge that he too is 
being checked. 
That this system “works” is attested by the fact that in four 





The tools just enumerated, are kept on tool panels fastened 
to the wall, in various parts of the shop, nearest the work 
where the student will have most use for them. The hack- 
saws, for example, are not all fastened to one panel but’ are 
divided among several panels. The panels are painted white 
with an outline of each tool in red “shadowed” thereon (see 
Fig. 2). Each tool has a fastener whereby it is held securely 
in place yet may be quickly removed or replaced. To stimulate 
the student to use correct terms when speaking or writing 
of the tools, a sticker with the catalog name thereon is placed 
beside or beneath each tool. 

The open tool panel is considered best, provided the entire 
shop can be locked with the instructor possessing the only 
keys. If others have keys, it is advisable to equip each panel 
with a vertical sliding cover which may be locked. 

The student is free to take any tool from the panels and use 
it wherever he needs it during his class period. He returns it 
to its proper place when he is finished with it. At the sound 
of the warning or “clean-up” bell, all tools must be returned 
to the panels. A missing tool can be easily spotted by its con- 
trasting “shadow.” The entire class is held until all “shadows” 
are filled. This system may be termed a limited “honor” system 
in that the student is free to use any tool he chooses but the 
entire class is responsible for the return of all general tools. 
In case a general tool is lost or stolen its price is divided 
among the members of the class in which the offense occurred 
and the pro rata cost is added to each Student’s Requisition 
(see May, 1933, issue of INDUSTRIAL ARTS AND VOCATIONAL 
EpucaTIoNn ). Needless to say, when the students once under- 
stand that this will happen, it is seldom necessary to use the 
procedure. 

Included with the general tools system is the soldering bench 
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and its accessories. Figure 3 shows that above the panel on the 
sheet-metal wall cover are placed the soldering coppers. The 
instructor’s instruction is supplemented by a pamphlet on How 
to Solder. 

Also the keys and key boards are included among the gen- 
eral tools because they, too, are kept and checked by a similar 
system. On either side of the main shop entrance, or on each 
wiring-panel rack, are kept the students’ bench keys (see Fig. 
4). On one board are keys for benches Nos. 1 to 12 inclusive, 
on the other for benches Nos. 13 to 24 inclusive. Reading 
down on extreme left-hand column are the bench numbers; 
reading across left to right are the main door and drawer keys 
on one tag and the individual locker keys on their separate 
tags. As an aid to the student in differentiating the keys and as 
an aid in checking them, each vertical column on the board is 
painted a different color. For example, all individual locker 
keys for I and II (first shop period) are in the yellow column 
and their key tags are also yellow; all for V and VI (third shop 
period) are in the green column, etc. Thus student with Bench 
No. 4, third shop period, would upon entering the shop take 
No. 4 door and drawer key and No. 4 key with the green tag; 
student No. 10 would take door and drawer key with the same 
number and No. 10 key with the green tag, etc. As a further 
aid to the student, the front of his individual locker is painted 
the same color as his individual key tag; that is, reading down 
on the front of the individual lockers (see Fig. 1), the colors 
run in same order as reading from left to right on key boards. 

It is seen that all students in any one class have the same 
color individual key tags and lockers — the first shop period 
then becomes the “yellow” class, third shop period the “green” 
class, etc. The shop superintendent’s work is thus facilitated 
in checking the keys as he stands at the door by simply seeing 
that all keys of his color plus the door and drawer keys are in 
place. 

As with all general tools the students are not dismissed until 
all keys are in their proper place. 

Advantages claimed for this system of keeping general tools, 
keys, etc., are: 

1. It is efficient in that there is no time lost in checking the 
tools out of a toolroom or from a tool case. The latter two meth- 
ods always cause congestion of pupils about one place with the 
attendant noise, scuffling, and danger. 

2. It is economical because fewer tools are needed as a result 
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4. Checking is easy, simple, and sure. 

5. Students are checked only in returning tools and are not 
bothered with “red tape” in getting them. 

6. Students “like” this system but are opposed to toolroom 
system. 

7. It reduces tremendously the work usually done by the boys 
in the stockroom, thus leaving them time to handle supplies and 
the occasional tools. 

8. It constantly and rather forcibly reminds the students oi 
their interdependency with a consequent development of their co- 
Operative sense. 

Occasional tools are those which, as the name implies, are 
irregularly used. Though necessary to shop equipment, their 
use does not warrant taking up wall space in the shop for them. 
Their shape or bulk may also forbid them being placed on the 
wall. The following may be considered a basic list: 

Junior Senior 
Name and Description High High 
Blowtorch, 1-qt. size........ 1 1 


Hickeys, % and 3%, each.... 0 1 
Magnets, bar and horseshoe, 

MN citrine hse ce ee 6 6 
Steel tape, SO-M.....6660 00005 0 1 
Stocks and dies 

Pipe, % in. to 1 in., by eighths 1 1 


Taps and dies, sets 
USS. % in. to 1 in. by 


0 are 1 1 
Taps and dies, sets 
Machine-screw sizes, 2-56 
0 10-28 BRE kc sc iicienss 1 1 
Tungar rectifier, portable.... 1 1 


The occasional tools are kept on the shelves of the stock or 
supply room and may be had by the student signing up for 
them. Since they are so few in number and so infrequently 
used, they impart no hardship upon the supply-room clerks 
and cause no congestion or great loss of time in handling. 

Special tools are those which, because of their expense or 
their delicacy, or because of the skill required to use them, re- 
quire a separate classification and a separate division in the 
shop. They should be handled directly by the instructor or by 
a responsible student charged with that specific duty. Ob- 
viously, with the foregoing definition as a criterion, all meters 
and testing instruments will come under the head of special 
tools. They are herein so considered: 





SPECIAL TOOLS 


Junior Senior 


Junior Senior Junior Senior 


Name and Description High High Name and Description High High Name and Description High High 
A.C. motor demonstration set Ammeter, d.c., 0-20....... 1 1 Watthour meter, 125 volts, 
(different phase generation Ammeter-voltmeter, 10 amps., single-phase, 
| a eae 0 1 combination residence type .......... 1 1 
Battery demonstration set 2-scale — 0-30 volts .... Wheatstone bridge ........ 0 1 
(different cells can be 1-scale —- 0-90 millevolts Resistance box, 500-ohm..... 1 1 
| re 1 1 3-scale — 0-30 amps 1 1 Resistance box, 1000-ohm.... 1 1 
Bensen photometer.......... 1 1 Galvanometer, zero center. 1 1 St, Sas GHMNe....... 055... 1 1 
ee 1 1 Milliameter, a.c., 0-500.... 0 1 Speed indicator............. 0 1 
Centigrade thermometer... .. 1 1 Milliameter, d.c., O0-500.... 0 1 ee 1 1 
Condenser, variable, 43-plate. 1 1 Voltmeter, a.c., 0-150..... 1 1 Transformer, 50-watt, 
Electric marking pencil...... 1 1 Voltmeter, a.c., 3-scale, 110/11,000 volts .......... 0 1 
Meters ree 0 1 Transformer, 200-watt, 
Ammeter, a.c., 0-60....... 1 1 Voltmeter, d.c., 0-150..... (e) 1 490/32/24/12/6 nccccccs. 1 1 
Ammeter, a.c., with special Voltmeter, d.c., 0-20...... 1 2 Telegraph sets, including re- 
current transformer, 0-20 Voltmeter, d.c., 3-scale, lays, sounders, and keys... 2 2 
a A re 0 1 eee 0 1 Telephones, complete 
Ammeter, d.c., with shunt, Wattmeter, 110-220 Volt, I 5s fod gas aire res ora chs 0 2 
I soso p's ccieerene ure 0 1 38 amp. dc., OF ax..... 0 1 





of more proficiency in handling and checking them. Also each 
tool under a toolroom system will be kept out the entire period, 
while with this system, a tool is returned as soon as the student is 
finished with it. . 

3. Tools are conveniently placed for the student in different 
parts of the shop. 


As an item of economy, the writer suggests that as much 
of the apparatus as possible be borrowed from the physics or 
science departments in the school. 

All special tools should be kept in a special cabinet (see 
Fig. 5) near the instructor’s desk. Since the instructor will 
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probably use them most in his demonstrations, they should be 
handily and systematically arranged in the cabinet. Identifying 
and descriptive marks or stickers should be placed on each 
tool. 

Each student signs up for each special tool taken out. On ike 
back of the cabinet door is a convenient place to put the 
record sheet. The front of the door may be used as a bulletin 
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Machines 
Under the caption “machines” are listed those large pieces 
of equipment which, though not necessarily fixed, and occupy- 
ing floor space, are used in the preparation of stock, or for 
construction and repair of projects, or for the demonstration 
of and experimentation with apparatus. 
A basic list follows: 









Junior Senior 


EQUIPMENT AND MACHINES 


Junior Senior 


Junior Senior 

















Name and Description High High Name and Description High High Name and Description High High 
Anvil, blacksmith’s, 100-lb... 0 1 Grinder, bench, electric on Press, punch for stamping 
Armature tester or “growler” 1 1 eS ESS ee re re 1 1 eee 0 1 
Battery, 6-volt, lead-sulphuric Lathe, bench engine, 9-in. Rheostats, compression, 275- 

MD caGusliiesuensaaereet s+ 1 2 swing, with accessories.... 0 1 DE ai onsxtvkees serena 0 1 
Battery, cell tester and Magnet, testing, 10,000-ohm. 1 1 Rheostats, field for shunt and 

ee 1 1 Motors compound motors......... 0 4 
Breaks, sheet-metal ......... 0 1 Auto starter or compensator O 1 Spring balances, 0-30 Ib..... 1 1 
Burners, gas (Chapter III & Compound, 1-h.p., 110-volt, Starting Boxes 

DU eta nes ensoeceean 2 2 NG picasso aarenciem ie caben 0 1 For compound motors.... 0 1 
Circuit breakers, air, single- Multispeed, 1-h.p., 3-phase, For shunt-wound, 1-hp., 

pole, overload 25 amps. BEE des ochcgunein 0 1 110-volt, with overload 

DPE ot ctrcwestou sean 1 2 Series, 1-h.p., 110-volt, d.c. 0 1 and no voltage rebase.. 0 1 
Controllers, for multispeed Shunt, 1-h.p., 110-volt, d.c. 0 1 Switchboard, as required.... 1 1 

Te BREN er Oe Ey Re eae 0 1 Split-phase induction motor, Transformers, single-phase, 
Generators, a.c. to d.c.— d.c. fractional h.p., 110-volt, 220/110/55/22/11/6 volts, 

to a.c. Motor — generator PEE Sr oiiss os sauune 0 1 Rn renee 1 1 

set, 5-h.p. a.c. 1-2-3-6 3-Phase induction motor, Vises, machinists’, 4 in....... 2 2 

phase, 125-volt, d.c. series, squirrel-cage, 220-volt, 60- Vises, machinists’, 6 in....... 1 1 

shunt compound, 125-volt. 0 1 Oe a 0 1 Vises, pipe on pedestal...... 1 2 
Generator, a.c. to d.c., mg., Universal, fractional h.p., Welder, electric spot........ 0 1 

Si Se i cidspeebewane 1 1 Re re 0 2 Woodworking set, combina- 
Generator, auto, of different Press, drill electric.......... 1 1 tion lathe, saw, jointer, etc. 1 1 











board. Either the instructor himself acts as clerk or he may 
assign the duty to a responsible student. With a well-super- 
vised system there is very little excuse for damaged or stolen 
tools or instruments. 

Perhaps one wonders why several “systems” of toolkeeping 
and checking are recommended. It is the writer’s contention 
that the largest contributing factor in choosing a given system 
depends upon the kind of tools used, and how and by whom 
they are to be used. Surely one system could not give the 
readiness and personal responsibility of the individual tools, 
plus the efficiency and codperativeness of the general tools, 
plus the care and supervisorial training of the special tools. 
Each class of tool demands it own system adapted to its own 
particular use and care. 


W. P. Childs 


Pasadena, California 


HE laboratory for heat treating and metallurgical work 

at the Pasadena Junior College was put into service Feb- 
ruary, 1932. Figure 1 shows a general view of the department, 
looking from east to west. The picture was taken before the 
necessary hoods and draft pipes had been installed. The room 
is 20 by 80 ft. The natural lighting is taken care of by clear 
glass in steel sash, and the natural ventilation is provided for 
with pivoted steel sash in the large windows. Five-hundred- 
watt frosted-bowl lamps set in white-enamel, 16-in. diameter 
Benjamin reflectors, placed on 20-ft. centers, take care of the 
artificial lighting. 

Beginning at the right in Figure 1, the first furnace is a 
5-kw. electric air-drawing oven. The open space next to this 
is for a future electric-furnace installation. The third space is 
occupied by an 18-kw. box-type electric furnace. The fourth 










The Heat-Treating Laboratory 





Those machines not in continuous and permanent use in the 
shop may be kept in the stockroom and may be withdrawn 
in the regular manner by students or by the instructor. 

Oiling, repairing, and reconditioning of machines requires 
competent work, and if a student is allowed to do any of it, he 
must be carefully supervised by the instructor. The instructor 
may assign many of these duties to the more capable students 
who gain valuable experience therefrom. 

The system, just described, is not foolproof nor self-sus- 
taining but by close supervision it is very successful. After all, 
the “acid test” is whether the tools are kept and accurately 
checked — there must be few or none lost, damaged, or stolen 
tools. All machines must be carefully and efficiently used and 
conditioned. In that light, this system has been successful. 


A description of a heat-treating laboratory 
which might be found useful in junior col- 
leges or in technical high schools. 


position is occupied by an oil-fired general-purpose heat-treat- 
ing furnace, and the fifth, by a high-speed gas-fired furnace. 
The large furnace in the center is a heat-treating and carburiz- 
ing gas-fired furnace. Just behind the large furnace (but not 
showing in Fig. 1) are two pot-type gas-fired furnaces, one of 
which is used for cyanide and the other for lead hardening. 
The next furnace shown is a gas-fired forging furnace, for use 
with a 150-lb. tool dressing hammer. Beyond the hammer and 
only partially showing, is a gas-fired forge, and finally there 
are two open spaces for gas-fired furnaces for future installa- 


. tion. 


Figure 2 is a view looking from west to east and shows the 
lead-pot furnaces with the carburizing furnace. 
Figure 3 is a front view showing several of the furnaces and 














the spacing between. Large quenching tanks will be installed 
in the foreground in the very near future. 

Figure 4 shows the control panel. This panel is equipped 
with both manual and automatic control for the various fur- 
naces. The pyrometer on the right is the latest type of flush 





Fig. 2. The 150-lb. 

tool dressing ham- 

mer, the lead pot 

furnaces, and the 

carburizing fur- 
nace 


mounting recording potentiometer and is one of the first to 
be installed on the coast. This instrument can be connected, 
by means of the proper switches on the control panel, to 
automatically hold any one of four furnaces to any desired 
temperature within the heat range of the furnace. Also, this 
instrument can be connected to any one of seven furnaces so 
as to draw a time-temperature curve showing the temperature 
in any of the furnaces at a given time. The central instrument 
on the control panel is an indicating pyrometer which will in- 
dicate the temperature in any one of seven furnaces. The elec- 
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trical contacts between the various furnaces and the indicat- 
ing pyrometer is made by pushing the properly numbered 
push button (shown in a row of twelve just below the central 
instrument) corresponding to the furnace number. The in- 
strument on the extreme left is a controller-type of pyrometer, 


Fig. 1. The heat- 
treating and metal- 
lurgical laboratory. 
The necessary 
hoods and draft 
piping were in- 
stalled after this 
picture was taken 





Fig. 3. The front 
view, showing the 
general arrange- 
ment of the fur- 
naces 


which will record and control the temperature of any one fur- 
nace or it will draw a time-temperature curve for any one of 
seven furnaces when they are controlled manually. 

The instrument shown at the right in Figure 4 is put in 
operation by an inclosed switch (shown inside the case in the 
upper left-hand corner) and is then connected to the desired 
furnace by turning a pair of control knobs (shown in a row of 
eight near the middle of the panel) so that the pointers on the 
shafts of the knobs point to the right. The right-hand knob of 
the pair connects the thermocouple and the left-hand knob, 
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the automatic control mechanism of the particular furnace 
with the instrument by means of a double-throw switch (shown 
in a row of four just below the control knobs). Referring to 
the row of four double-throw switches, when the handle of the 
switch points to the right, the furnaces are connected so as to 
be automatically controlled and when the handle points to the 
left, the furnaces are connected for manual control. The same 
thermocouple and the same thermocouple control knob are 
used to connect the furnace with the instrument, to give time- 
temperature readings, whether the furnace is manually or auto- 
matically controlled. The three knobs at the bottom of the 
panel are thermocouple switches only, and are connected by 
proper switches to any one of the three temperature-recording 
instruments. 

Beginning at the left-hand pair of knobs shown in the middle 
of the panel: the first pair are connected with the box-type 
electric furnace; the second pair to the high-speed furnace; 
the third pair to the large carburizing furnace; and the fourth 
pair are for control of the electric furnace to be installed in 
the future. Referring to the three thermocouple knobs at the 
bottom of the panel, the one on the left connects the oil-fired 
furnace with any of the instruments shown at the top of the 
panel. The center knob connects the gas-fired lead-pot furnace, 
and the right-hand knob connects the cyanide-pot furnace to 
any one of the three instruments at the top of the panel. 

Returning to Figure 1, the electric air-drawing oven is 
equipped with open-type heating units, a chromel-alumel ther- 
mocouple, an indicating pyrometer reading to 800 deg. F., and 
an automatic-control switch. The furnace uses 220-volt cur- 
rent. This furnace will be used for instruction and experimental 
work in tempering tools and other small parts. 

The box-type electric furnace is equipped for both manual 
and automatic control. The heating elements in this furnace are 
not exposed except in the roof. The current for use in the 
heating elements is transformed (by a transformer located on 
the bottom of the furnace) from 220 volts to 75 volts. A fuse 
protects the furnace against overheating. 

The oil-fired furnace is not automatically controlled, but the 
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temperatures in it can be indicated on the indicating pyrometer 
or a time-temperature curve may be drawn by either of the 
other two recording instruments. 

The forging furnace and the gas-fired forge are not connected 
to the control panel. The gas and air for these machines are 
controlled, by hand by means of a globe valve on the gas line 
and a rheostat governing the speed of the blower motor. 

The gas-fired forge, the forging furnace, the cyanide pot, 
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Fig. 5. The electrical diagram showing the connections between the furnaces and the control panel 
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the lead pot, and the high-speed furnace are each equipped 
with a %-h.p., 220-volt, electric motor-driven blower for furn- 
ishing the air to the furnaces. The blower for the carburizing 
furnace is direct driven by a 220-volt, 1-h.p., slip-ring, inclosed 
motor. The blower and motor are mounted on the top of the 
furnace at the rear right-hand corner. The blower for the oil- 
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fired furnace is also direct driven by a slip-ring inclosed-type 
1-h.p., 220-volt motor. The blower and motor are located cen- 
trally below the furnace. 

Figure 5 is the electrical wiring diagram showing how the 
various furnaces are electrically connected with the contro! 
panel. 





SHOP MANAGEMENT 





The Shop Card 


G. B. Westerberg 


Red Lion Junior High School, 
Red Lion, Pennsylvania 


MONG devices for checking and recording progress in the 
school shop, I have found the shop card which I will 
describe here to be of real value. My tentative shop analysis 
and the A.V.A. tentative analysis! formed the basis for the 
idea. It has been a valuable device in helping me check and 
keep record of pupil progress since 1930. 


A progress card which helps the teacher to 
keep a close check on the type and extent of 
the work done by the student in the general 


shop. 


pearance on the analysis chart. The operations are to be taught 
as the need for them arises in a particular job. 
A system of this sort may appear to be time-consuming. 








No. 2 


Name: _Bowser., George Se eae ane 


RED LION JUNIOR HIGH SCHOOL SHOP CARD 


Entered 1 yr: Steph...?, 195.0. 
Entered oth yr opts. 9s 193 : 
Entered 1h yr: Spits Ly I9 SR 





Punch hole—Wizerd punch 
ke hooked & grooved seam 
jake double seam bottom 


jake out bill of material 





1 |Use ber folder 
Ti |Form metal on stokes 


7th Yr. 8th Yr. 











Use hammer properly 


jake miter joint 
1 [Use expansive bit 





Sharpen tools—wheel & oil st 
. 
Use bit & brace correctly 
Use cross cut sew properly 
Use knife for mark crossgrain 
Make butt joi 
a ; 
LIFit small door with hinge & lock. 


Use lathe properiy 
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2 [Connect transf. on 110-v. line 
ge Battery 



































1 [Moke & instell drop cord 


{ [Reed « diag. with symbols 
Y 
Z [Use loom in house wire 


2] Moke electromagnet 


Use Store 








































































































4] Connect dry cells parallel 


Z] Connect cells in series 








| 4 Test, find. replace fuse plug 


| ¢ [2-bell_2-but. return cell 
| / Hube & knob usege 


| 



























































Shop Progress Card 


Since this card was first put into use, more complete anal- 
yses have been made of the shop subjecis taught. The opera- 
tions or units of instruction are listed on progress charts? just 
as they are listed on the analysis chart. While the operations 
listed on the card are not as well defined as those listed on the 
analysis chart, they are broader but can readily be used in 
conjunction with a well-defined analysis. 

To make the card valuable as a recording device, we must 
first admit the value of the operation as the basis of instruc- 
tion. This does not mean that we are to teach a series of ex- 
ercises which involve the operations in the order of their ap- 


‘Report of Committee, American Vocational Association: Standards of 


Attainment in Industrial Arts Teaching, 1929. 
Teaching, Manual Arts Press, Peoria, Ill., 1930, pp. 111-112. 
*R. W. Selvidge and V. C. Fryklund, Principles of Trade and Industrial 


It does, of course, take a little more time, but there is the 
satisfaction of knowing that the check kept is well defined and 
permanent. If any question arises, the amount of work any 
pupil has completed may be checked up on the chart and card. 
If school marks are of any value, and many educators believe 
that they are, then it is desirable to keep the records of pupils 
as closely and accurately as is possible. As the illustration 
shows, the card is intended for use during the entire junior- 
high-school period. This is a distinct advantage as each pupil’s 
progress can be thus more closely checked. 

The card is so arranged that if woodwork is taught one year, 
metal work another year, and electricity still another year, the 
marks may be recorded under each group by the year. Or if 
the general-shop plan is used as we use it at Red Lion, the 
marks may just as easily be recorded under each year’s work. 
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This shop card is not intended to be a cure-all for general- 
shop teaching, nor is it intended to be a timesaver for the 
teacher though he may need timesavers. However, it is an 
efficient method for keeping an accurate check on each pupil’s 
progress during his entire junior-high-school shop experience. 

In schools where the administration does not yet realize 


Edward L. Condon 


Art Director, Public Schools, 
Central Falls, Rhode Island 


a vocational nature are frequently handicapped because 
they lack a suitable method of determining correct averages 
denoting achievement of students when marking report cards. 

In denoting marks of achievement or grade, many schools 
use the letter system, such as A, B, C and f. In addition to 
this, plus and minus marks are often used. When the cumula- 
tive method of marking is used, it is necessary that all symbol 
letters be transposed to marks of corresponding per cent, as 
it is impossible to add one letter to another. 

When adding the marks in terms of per cent, the amount 
accumulated is often very large. This tends to increase the 
chance for error when attempting to figure the average for 
each report period. Not that alone, but it places an unnec- 
essary burden upon the teacher and is the cause of much 
wasted time. 

The following system has been used successfully by the 
author in classes of art and mechanical drawing. The same sys- 
tem, with slight modifications, may be used in other types of 
work. 

A report card, shown in Figure 1, is kept for each student 
by the instructor. The card is a regular index card 4 by 6 in., 


T EACHERS of mechanical drawing and other subjects of 


A Useful Grading System 
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that the industrial-arts teacher has a specific program to ful- 
fill and therefore expect him to do all the odd jobs that come 
to their attention, this progress chart may help to awaken a 
consciousness that the shop teacher’s job may be at least as 
important as that of the mathematics, Latin, or history 
teacher’s. 





This article describes a simple method by 
which the average of grades expressed in per 
cents or by letters, may be ascertained 
quickly. 


and may be mimeographed or printed. The name of the stu- 
dent, his desk and period numbers are written on the card and 


Name desk. Period. 
marks are in ond are ve date 
errer. C-|C | C+18-| 8 *|A-\|A 
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Fig. 1. The report card. Original size 4 x 6 in. 
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Fig. 2. Grade Finding Graph 
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a check mark used to denote his class. A space is provided 
for his homeroom number. A series of spaces in the lower 
right-hand corner are for the report marks when they fall due. 

The procedure of marking is as follows: When the student 
completes his first drawing the instructor places the credit 
mark in the space for drawing 1. This credit mark may be 
either 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9. The equivalent for these 
credit numbers in letter symbols or per cent may be found 


at the top of the card. The credit for the second drawing is 


mentally added to that of the first and the total is placed in 
the space for drawing number 2. This method continues until 
the period for the first report closes. The average credit may 
be found by dividing the last credit by the corresponding 
drawing number. The symbol letter equivalent to this average 
credit number may be found at the top of the card and should 
be marked in the space opposite the word “Grade” for report 
LB 

For example: If, at the end of the first report period, the 
student has completed 18 drawings and accumulated credits 
amount to 108, then, by dividing 108 by 18, the average 
credit is found to be 6. And according to the table at the top 
of the report card, its corresponding per cent is 85, and its 
equivalent letter symbol is B+. 

At the beginning of the next report period and at the com- 
pletion of the next drawing, its credit is added to that of the 
preceding one and the result placed in the next space. This 
procedure continues throughout each successive report period 
until the end of the year. A student’s average may be found 
at any time between report periods if desired, by the same 
method. 

It is apparent that as the student approaches the last two 
report periods, his credit and drawing numbers will have in- 
creased to such an extent that to determine his average would 
mean a matter of long division. To avoid the necessity of the 
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teacher figuring with pencil and paper, the graph shown in 
Figure 2 was designed. While this graph is somewhat limited 
in scope, it may, however, be increased in size to take in any 
number of drawings and credit numbers, depending only on 
the size of the sheet on which it is drawn. 

To use the chart, the horizontal line opposite the drawing 
number selected is followed until it is intersected by the ver- 
tical line corresponding to the cumulative credit. From this 
point of intercession, follow in a right oblique upward move- 
ment, the diagonal lines between which this intersection oc- 
curs until the top of the graph is reached and the required 
result will be found in average credit, per cent or letter. 

Whenever a student has failed to complete the required 
minimum number of drawings for any given period, his average 
should be figured by dividing the accumulated credits by the 
required minimum number of drawings instead of by the ac- 
tual number of drawings submitted. 

Example: It is required that 18 drawings be submitted for 
the first report period. A student submits 16 drawings and has 
accumulated 96 credits. If 96 be divided by 16 the result would 
be 6 credits, or 85 per cent, or B+. But, as 18 is the minimum 
required, the average is found by dividing 96 by 18 instead 
of 16. This produces an average of 5 1/3 credits, or approxi- 
mately 81 per cent, or B. 

While in this case, the variation is very slight, it illustrates 
the importance of using the correct drawing number in order 
to obtain accurate results. 

Vocational instructors, in charge of classes in woodworking, 
auto mechanics, electric wiring, sheet-metal construction, and 
so forth, may find it advantageous to use this system of iwark- 
ing. By substituting the word job for the word drawing in 
many cases would be sufficient. In other cases, however, where 
the jobs performed during the day are so numerous, the word 
day may be substituted for the word drawing. 


A Shop Record System 


Alfred H. Hausrath, Jr. 


Vocational Education Department, 
Towa State College, Ames, Iowa 


OES your school furnish all materials free to pupils? Do 

all your boys make the same projects? Do you have 

small classes? Do your records give you all the information 
you need? Do you like to collect money from the boys? 

If you answer these questions affirmatively, read no further. 

With current tendencies emphasizing individual instruction, 
greater variety of shop experiences, and with increased enroll- 
ment necessitating larger classes, the keeping of adequate shop 
records has become a serious problem. 

As a solution, the writer devised the card index system de- 
scribed herewith. 

Figure 1 is a + by 6-in. card, designed to meet the needs of 
the industrial-arts woodshop, the general shop, the vocational 
shop, and the farm shop. While it was worked out for shops in 
which the pupils must buy their own materials and supplies, 
the card also may be used to advantage in shops supplying 
free materials. In this latter case the records show what ma- 
terial was used and for what purpose it was used. 

The use of this card delegates the responsibility of prelim- 
inary planning and recordkeeping, to the student, thus making 
the process educational. The boy, for instance, may gain the 
teacher’s sanction to make a hog-shipping crate, a breakfast- 
nook set, a pair of andirons, a rope halter, an electric toaster, 
a bread pan, a meat-cutting board, or some other project. The 
pupil then makes a drawing of what he wants to construct, or 
he searches through available reference books or magazines 
for an appropriate design. This he presents to the teacher for 


The problem of accounting for material 
used by the student in the school shop is 
always troublesome. The system described 
herewith has worked well in the author’s 
classes and may be found helpful elsewhere. 


approval. After the design has been O.K’d, the boy is given a 
job-record card (Fig. 1) which he proceeds to fill out, entering 
his name, name of project, date begun, source of design, and 
bill of materials. From a material and supplies price list, 
posted on the bulletin board, he computes the cost, enters 
that, and presents the job record to the teacher. 

If satisfactory the teacher pencils his initials in the space 
“Design Approved” and issues the materials and supplies can- 
celing the corresponding amount from the pupil’s “Coupon 
card” (Fig. 2). The items purchased are checked in the “paid” 
column of the school account. The job number is entered, the 
coupon card clipped to the job record and filed. 

In computing the finish, one cent a square foot may be 
charged for each coat of finish material applied, except that 
lacquer should be charged at two or three cents a square foot 
for each coat. 

By totaling the board feet or square feet of surface and mul- 
tiplying by the number of finish coats, the finish charge can 
be quite accurately ascertained. If the project is finished inside 
as well as outside, as a medicine cabinet might be, then the 
board feet are doubled before multiplying by the number of 
finish coats. 
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When the project is finished, the teacher examines it, and 
if it is up to standard, checks to see that the total school ac- 
count is paid and certifies this by placing his initials in the 
space on the card provided for this purpose. He then records 
the grade in the space “Final grade,” enters the date finished, 
time in hours if desired, totals the entire cost of the project 
and together with the pupil estimates the value of the com- 
pleted project and enters it in the space provided at the lower 
right-hand corner. 

The back of the card may be used to record any remarks 
or notations that will be useful in the future. The card is then 
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value minus total cost gives the value of the repairwork. The 
value of the repairwork divided by the “time in hours” will 
show the earning rate for each hour spent on that particular 
job. 

To avoid the need of the teacher running a cash-and-credit 
store for supplying materials to the student, the coupon card 
shown in Figure 2 is used. Each boy buys one or more of these 
coupon cards at the beginning of school and when one is can- 
celed, he buys another, just as with meal tickets, railway com- 
mutation tickets, and the like. This reduces the money-han- 
dling transactions and keeps the cash income in unit amounts. 
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Fig. 1. Job Record Card 


complete and ready to file. The job number is an aid in filing 
and will indicate at a glance the type of work represented. 

Each student in the shop has a number which corresponds 
with his bench number. This number is the prefix of the job 
number. All job numbers of student No. 16 will begin with 
16. The next part of the job number is a letter including the 
type of work, as W for woodworking, F for forge work, S for 
sheet metal and soldering, etc. Following the letter represent- 
ing the type of work is a number, such as 1, 2, 3, etc., show- 
ing that this is the first, second, third, etc., project a given 
student has made in that particular class of work, as wood- 
working, forge, or some other group. Following this another 
letter may appear to indicate whether the project was con- 
struction or repairwork—C or R. Thus a complete job 
number may be 16 W 3 C indicating that the card represents 
the third woodworking project which student No. 16 has con- 
structed, rather than repaired. 

The teacher finds this useful when student No. 16 selects 
his next project. If the aim of the course is to do a variety 
of work, the teacher can quickly tell from his file the kinds 
of work in which the boy has already had sufficient experience. 
The final grades under the job numbers will also tell the pupil’s 
proficiency in a certain kind of work. 

Each teacher will probably prefer to make his own key for 
job numbers. The following grouping is used by one teacher 
and is presented here as suggestive. 


P— Pipe fitting and plumbing. 
R— Rope. 

S— Sheet metal and soldering. 
T — Tool sharpening. 


A—Auto mechanics and gas 
engines. 

C—Cement and concrete. 

E—Electric wiring. 


F — Forge. V—Vise work (cold-metal 
G— Glazing. work). 
H — Harness and belting. W — Woodwork. 


M — Machinery repair. B — Building construction. 


With repair jobs an evaluation of the unrepaired article 
should be listed in the bill of materials and charged under 
“Other Accounts.” The cost of repairs is added to the original 
evaluation to figure total investment or total cost. Estimated 





Fig. 2. Coupon Card. Original 
size 3 x 4% in. 


This particular coupon card (Fig. 2) may be issued for $1 
or for 50 cents as desired. By drawing a line through the two 
bottom rows of figures, 50 cents will be cut off. The writer 
prefers to use a ticket punch to cancel the values when ma- 
terials are issued. There is less danger of error and the card 
shows its remaining value more clearly when a punch is used. 

Whatever balance remains at the end of the course is re- 
funded to the student. This eliminates the difficulty and 
trouble of collecting for projects after they have been com- 
pleted, and obviates the shrinkage due to unfinished projects 
on which no accounts are available. There is probably some 
urge also for the pupil to be more careful of waste when he 
is constantly reminded that he is paying the bill. 

The coupon system and an accurate project record showing 
the financial values, provide the pupils with the business train- 
ing they should get as a part of their shop experience. It 
places the shop and the shop teacher on a better financial 
basis, and at all times furnishes an answer to the.sftetrasked 
question, “Where does the money go?” 





Switchboard work in the telephony class, Seneca 
Vocational High School. Photograph submitted by 
Hiram E. Greiner 











SHOP COURSES 








G. N. Boone 


Professor of Industrial Education, 
McPherson College, McPherson, Kansas 


HE general-shop idea seems to have grown by such leaps 

and bounds that it demands the consideration and atten- 
tion of all those interested in industrial arts and vocational 
education. That the general shop is of quite recent origin is 
shown by William E. Warner? who says: “The idea of the 
general shop is scarcely twenty years old and in its present 
development is less than ten years old. Examples of this type 
of organization are seen in almost every form and level of 
schoolwork. The program of many of the more modern ele- 
mentary schools is now including what is called an ‘activities’ 
room or laboratory. Here youngsters of any of the grades may 
go to carry out special projects involving experimentation and 
manipulation of various materials and equipment not usually 
common to the standard classroom.” 

The general shop as used in this discussion differs some- 
what from the activities room described by Mr. Warner. M. 
M. Proffitt? describes the nature and place of the general shop 
in the junior high school as follows: “The general shop, which 
is a recent type of organization for teaching elementary work 
in a number of shop activities under the direction and super- 
vision of one individual, has been growing in favor, especially 
for some of the manual-arts work on the junior-high-school 
level. The number of schools adopting this general-shop plan 
has increased rapidly during the past two years. Of 1,500 re- 
presentative school systems furnishing information to the Bu- 
reau of Educaticn on this point, more than 40 per cent report 
that they have organized a general-shop course. More than 10 
per cent of all the schools having general shops started them 
within this period. 


What the General Shop Is 


The majority of these general-shop courses are organized on 
the plan of a single comprehensive shop to include work in all 
the activities offered in the course, rather than on the basis of 
a cycle of shops, through which the students are routed as a 
group for a limited period of work in each activity. The com- 
prehensive-shop plan makes it possible for a pupil to work con- 
tinuously on a project involving more than one activity until 
it is completed. 

Newkirk and Stoddard,‘ as well as other current writers, de- 
scribe several variations of the general shop as follows: 

1. The Single Comprehensive Shop— containing several 
types of plans: 

a) Groups of students work at each type of equipment 
simultaneously and rotate through them. 

b) Students work at only one type of equipment which is 
brought to the foreground. Types of work alternated. 

2. The Modified General Shop (sometimes called the shop- 
cycle type) —a plan whereby the students are rotated through 
a series of related unit shops. 

3. The Portable General Shop—a plan for transporting 





1This article is a synopsis of a paper given before the Industrial Arts Super- 
vision round table at the Kansas State Teachers Convention, Topeka, Kansas, 
November 7, 1930. 

3William E. Warner, ‘‘Establishing the General Shop,” INpusTRIAL ARTS 
AND VOCATIONAL EpucaTIoN, August, 1930. 

3Proffitt, M. M., “Industrial Education in 1924-26,’ United States Bureau 
of Education, Bulletin 1927, No. 29, Department of Interior, Washington, 
D. C. 

‘Newkirk and Stoddard, The General Shop, Manual Arts Press, Peoria, IIl., 
1929. 
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Advantages and disadvantages of the gen- 
eral-shop course in the junior high school 


when used for exploratory purposes. 


the teacher and equipment to a number of codperating schools 
which share the expense. 

Of the above, the first two are by far the most common and 
important. 

For the purpose of discussion, the general shop may be de- 
fined as one which is fitted with special types of equipment for 
multiple types of work in more or less related fields, which ac- 
tivities may be carried on either simultaneously or in rotation. 


Claims for General Shop 


Promoters of the general shop have been profuse in their 
claims for its activities and purposes. A fairly complete list of 
the objectives of the general shop include: 

1. General educational development — social habits and 
values. 

. Vocational exploration. 

. Avocational interests. 

Motivation of curriculum — curricular integration. 
. Knowledge of industrial processes. 

Handy-man values. 

Consumer’s appreciation. 

. Prevocational study and preparation. 

. Guidance values. 
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Activities of the General Shop 


A wide variety of activities is revealed by the examination 
of the curricula of general shops in different school systems. 
Those which appear most common are: 

1. Mechanical drawing 

2. General woodwork 

3. Machine shop 

4. Foundry 

5. Electricity 

6. Sheet metal 

7. Farm or community mechanics 
8. Printing 

9. Household mechanics 

10. Arts and crafts 

11. Auto mechanics 

12. Leather work 

13. Concrete 

14. Ceramics 

Activities which are to be included in the general-shop cur- 
riculum of a given community should be determined by the 
nature of the indigenous trades and industries as well as by 
the ability of the school to provide teachers and equipment. 

M. M. Proffitt® says with reference to the selection of gen- 
eral-shop activities: 

“i. Activities should be selected which include a variety of 
manipulative operations. There are too many industrial occu- 
pations in the modern world for a junior-high-school boy to 
make a study of any appreciable part of them. The only hope 
of realizing the exploratory and guidance objectives is to find 
a limited number of activities that will have some significance 
for the discovery of interests and aptitudes for various fields 


5Proffitt, M. M., ‘“‘The General Shop,”’ Educational Bulletin No. 30 (1929), 
U. S. Department of Interior. 
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of occupations. A study of trade and industrial occupations re- 
veals that they require abilities: (a) In manipulative processes 
requiring different degrees of motor skill varying from the 
amount which an average person without specific training has 
as a minimum, up to a degree of skill which is acquired only 
after years of intensive training; (6) In knowledge of a tech- 
nical nature including the ability to think about the work and 
to plan work in accordance with such knowledge. The technical 
knowledge needed also varies in accordance with the nature of 
the work. 

“2 The selection of any trade activity for a general-shop 
curriculum should be based upon an analysis of the manipula- 
tive operations and technical knowledge included for the pur- 
pose of determining its value in accordance with 1. 

“3. The shop activities should be of a character that will 
furnish opportunities for the development of types of mani- 
pulative abilities and technical knowledge similar to those 
needed for performing nonspecialized manual-industrial jobs 
of common occurrence in the maintenance of the home and 
in the performance of avocational and leisure-time activities. 

“4 Shop activities and projects should be selected in ac- 
cordance with the primary objectives for the industrial arts, 
and not in accordance with any indirect values they may have 
for other types of studies. 

“5. Activities existing in the locality should have preference 
in the general-shop work insofar as these activities involve 
fundamental trades and industries.” 

Mr. Proffitt further states in the Bulletin referred to: 

“For pupils of approximately 12 to 16 years of age chrono- 
logically, there is general agreement that good practice includes 
provision for developmental and exploratory experience in var- 
ious human activities; that these experiences be on the in- 
terest and accomplishment levels of the pupils; that they pro- 
vide for individual differences by means of enriched and dif- 
ferentiated curricula and methods of instruction; and that in 
addition to their immediate educational values they may serve 
for the discovery of interests and aptitudes that will have sig- 
nificance for determining a life interest.” 

Most industrial-education supervisors agree with Proffitt 
that the general-shop experience should be placed on the 
junior-high-school level. Many are extremely enthusiastic con- 
cerning what they think the general shop will do for pupils of 
these grades. Administrators have hailed the general shop as 
a cure-all for their educational ills, especially with reference to 
maladjustments to the formal curriculum. Vocational counse- 
lors have looked upon the general shop as a crystal ball into 
which they might gaze and find the students’ fortune. The re- 
pertoire of advantages that have been claimed for the general 
shop include: 

1. Contribution to general cultural education. 

2. Exploratory and guidance opportunities for students. 

3. Allows treatment for individual differences in students. 

4. Economical for school with reference to rooms, teachers, 
and equipment. 

5. Makes possible an adequate industrial-arts program for 
small schools. 

6. Increases teacher efficiency. 

7. Stimulates well-organized teaching matter, such as indi- 
vidual instruction sheets, etc. 

Experience has already proved the futility of the general 
shop to accomplish all of these things, and the current maga- 
zine articles are making the following objections to the appli- 
cation of the general-shop idea: 

1. Securing and keeping qualified teachers is almost impos- 
sible. 

2. Difficulty of trying to demonstrate to one group while 
other groups are doing noisy work. 

3. Increased number of preparations for one teacher. 
4. Complexity of shop organization because of many kinds 


of tools, supplies, and equipment to be checked and cared for. 


5. The very difficult task of trying to supervise a number 
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of different kinds of work in the same room, at the same time, 
by one teacher. 

6. Multiplicity of records necessary for checking the prog- 
ress of every individual student and keeping him working 
“full steam ahead” all of the time. 

7. “Junk shop” atmosphere rather than that of the one-unit 
shop, which tends to foster the attitude of “‘puttering.” 

Without doubt many of these claimed advantages and dis- 
advantages are valid, and bear evidence to the fact that not 
all of the practical problems concerning the general shop have 
been satisfactorily settled. 

There are many phases of the general shop that have been 
mentioned above for the purposes of familiarizing the reader 
with its nature and possibilities that are beyond the scope of 
this treatise, since we are herewith interested in the applica- 
tion of the general shop as an exploratory procedure. 

The General Shop as an Exploratory Experience 

It has been seen that Proffitt places much emphasis upon the 
possibilities of the general shop as exploratory experiences. 
The author has made considerable study of instances of this 
exploratory stress and will mention here a few cases. 

G. F. Weber, director of vocational education in South 
Bend, Indiana, reports thus with regard to their organization: 
“Tn our larger schools we have as many as four shops devoted 
to seventh- and eighth-grade work. The first shop takes care 
of printing and mechanical drawing; the second, machine shop 
and forging; the third, woodshop and sheet metal; and the 
fourth, electricity and automobile work. In our very small 
schools one man assumes charge of eight units, all arranged 
in one room, with three to five boys working in any one unit at 
any one time. After experimenting with general shop for ten 
years, my own notion is that it will succeed only if backed up 
with good instructors and well-prepared instruction sheets. We 
are very enthusiastic about the results obtained from this ex- 
ploratory type of organization.” 

J. V. Hamilton, director of the Trade School, Chanute, 
Kansas, in his trade-school bulletin says: “The prevocational 
or finding courses are offered in the junior high school cover- 
ing each line of work offered in the trade school and to each 
the student devotes five 60-minute periods each week during 
one-half year to each of the following subjects: home me- 
chanics, elementary mechanical-drawing art, woodworking, 
sheet metal, electricity, auto mechanics, vocational agriculture, 
and printing. At the close of the junior-high-school course the 
student is able to choose the vocational work he likes and can 
do best. In the senior high school he can begin specializing in 
his chosen line of work. At the conclusion of this period of 
specialization the students are graduated with a thorough 
knowledge of the use of tools, well along with their apprentice- 
ship training and able to go out and take their places as honor- 
able producers in industry.” 

The author has also observed the exploratory phase of the 
general shop being practiced in many industrial types of 
schools. Some notable examples are the Haskell Institute for 
Indians at Lawrence, Kansas, and the California State School 
for Boys at Whittier, California. In these institutions, as well 
as many others of a similar nature, the boy is put through a 
curriculum of exploratory courses to determine his aptitudes 
and interests as a basis of helping him to select some trade in 
which he is to specialize. In each instance the administrators 
are enthusiastic concerning the exploratory results being ob- 
tained. 

Dr. Norman Fenton,° director of California Bureau of Juve- 
nile Research, says: “The Whittier State School for Boys in- 
troduced a general shop in the fall of 1928, offering the pos- 
sibility of trying the boy out in eleven occupations. All boys 
get about a week’s trial instruction in each of these trades. The 
classes are never over fifteen. The director of the general shop, 
who was trained especially for this work in one of the Calif- 


*Fenton, Nerman J., Bulletin No. 7, Whittier State Schools, Whittier, 
California. 
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ornia state teachers’ colleges, is able to observe and to report 
upon the vocational aptitudes of the boys from first-hand ob- 
servation of them at work. In addition to this actual trial of 
the boy at work, the vocational interests of the boy are studied 
by the vocational director and the psychologists of the research 
department. On the basis of these findings and in consideration 
of the boy’s interests and the vocational opportunities which 
will probably be open to him when he leaves the Whittier 
State School, a trade assignment is made. If the first assign- 
ment proves to be incorrect, a change is made later. One basic 
feature of the Whittier Plan is its flexibility. No program for a 
boy is ever considered final and inflexible; it is always subject 
to modification if that seems advisable.” 

The length of the exploratory courses in the institutions just 
cited vary considerably. In the Whittier plan each course 
covers only about a week’s time and yet they believe enough 
can be determined in that very short period to justify a deci- 
sion for specialization, subject, of course, to later readjust- 
ment if such seems expedient. 

Paul Chapman,’ director of vocational education, State of 
Georgia, and former president of the American Vocational As- 
sociation, has said that he believes every boy of junior-high- 
school level should have the opportunity of short exploratory 
courses to the end that he may find those activities in which 
he is most interested and for which he seems best adapted. 

These illustrations of practical use of the general shop as a 
finding-course procedure, together with the indorsements of 
the leaders who believe such procedure successful, are given 
to support the thesis that the exploratory feature of the gen- 
eral shop is of real value. It is reasonable to assume, however, 
that better results will be obtained under the direction of an 
expert teacher together with the combined efforts of adminis- 
trators, vocational directors, and psychologists of the research 
departments where such are available. 

It would be only fair to state that some have failed to secure 
satisfactory results with the general shop on the exploratory 





'This statement was made by Mr. Chapman in a speech made before the 
Kansas Vocational Association at Topeka, Kansas, November 7, 1930. 


Vocational Auto 
Harry C. Hurlbut 


Abraham Lincoln High School, 
Los Angeles, Calif. 


OST vocational auto shops rely on outside jobs for the 
students to work on. The problems that confront the 
teacher of such classes cannot be appreciated by one who has 
never faced them. In addition to the usual school problems 
that confront all vocational teachers, the auto-shop instructor 
has all the problems of a commercial repair shop; the handling 
of the customers; the locating of troubles; the ordering of 
parts and materials; the bookkeeping connected with each job; 
the testing of the cars; and last but not least, the responsibility 
of turning out first-class production work on expensive auto- 
mobiles with nothing but young learners who cannot be 
“canned” if they do not come up to standard. This is why 
some school shops are organized with the teacher as the central 
figure carrying on the activity with the aid of the students. 

A close analysis of the principles of vocational education, 
however, reveals that such an organization cannot produce the 
best results. We sometimes need to review these principles in 
order to keep on the right track. Briefly stated, they are as 
follows: Vocational education consists of trade knowledge ap- 
plied and trade experiences repeated until they have become 
an organic part of the student’s life. Consequently, to be effi- 
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basis. Various reasons have been given, many of which have 
been previously enumerated as objections to the general shop 
itself. Perhaps the most common criticism of the exploratory 
values of the general shop is that the length of time given to 
each unit is too short to give significant results. Frank T. Fee,*® 
director of industrial education, Hutchinson, Kansas, and 
sometime president of the Kansas Vocational Association, 
states: “I feel that the big mistake that! is being made gen- 
erally in our so-called exploratory courses is that there are not 
adequate facilities for continuing the training after a boy does 
find something in which he is interested. Too many schools 
are setting up elaborate ‘finding’ courses in the junior high 
school, and little, if any provision made for intensive training 
in later grades. As a result the only thing a boy ‘finds’ is that 
he is at the end of his rope after a mere introduction.” 

And so arguments for and against the exploratory phase of 
the general shop might be multiplied almost indefinitely with 
little avail. It remains a fact that the general-shop idea is 
growing rapidly and also that many are testifying that their 
experience with it as a finding-course procedure justifies its 
use. 

Walter G. Beach,® of Stanford University, referring to voca- 
tional education, says: “The farm and apprenticeship system 
previously had been the chief means of training for industry, 
but with the coming of machinery and the consequent growth 
of cities these means of training no longer accomplish their 
former result. It therefore began to be demanded that the 
school should fit youth for industry and hence its curriculum 
should be in part industrial-educational.” 

It seems to follow that if modern youth cannot gain ex- 
ploratory experiences from industry itself, society then de- 
mands that the schools provide for this lack of training. The 
general shop at present appears to be the best means for giv- 
ing this finding experience upon which to build the subse- 
quent structure of specialized trade training. 





SQuoted from personal letter to author, November, 1930. 
®*Beach, An Introduction to Sociology and Social Problems, Houghton Mifflin 
Company, Chicago, 1925, p. 341. 


Mechanics 


A definitely planned shop organization 
which imposes a maximum amount of re- 
sponsibility on the student and accustoms 
him to assuming his part in an efficient shop 


routine. 


cient, the school shop should supply the student with all the 
essential trade information, and offer opportunities to use this 
information and to develop sufficient skill to take his place 
in industry. While the student’s vocational training should give 
him all the trade knowledge he will need to know, it should 
not clog his mind with nonessentials. Likewise, while his train- 
ing should develop the skills he will need to use, it should not 
train him in obsolete methods or in useless jobs, such as he 
will not need to perform in industry. He must accustom him- 
self to, and become a part of, an efficient shop organization. 
And if he possesses executive ability, he should have an oppor- 
tunity to develop it while learning his trade. 

In order to increase the efficiency of the auto shop and to 
make it more closely parallel the commercial shops, the fol- 
lowing shop organization has been used at the Abraham 
Lincoln High School in Los Angeles for the past three years. 
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This shop organization was evolved around the principle that 
the activity in its entirety was to be carried on by the stu- 
dents with the teacher acting as a supervisor. It was first tried 
as an experiment and has been found to produce the following 
results: 

1. It develops leadership in those students who have executive 
ability. 

2. It develops initiative in the majority of students. 

3. It develops zeal and creates a greater interest in the student’s 
work. 

4. It acquaints the students with commercial shop organizations 
and practices. 

5. It relieves the instructor of much detail work. 

6. It provides greater opportunity for the instructor to give in- 
dividual instruction on the job where needed. 

7. It insures the uninterrupted work of the class while the in- 
structor is giving individual instruction. 

8. It enables the instructor to supervise and direct the entire 
shop activity with greater efficiency. 

9. It integrates instruction in principles with experience in ap- 
plication of those principles, and thus develops reasoning power and 
self-reliance. 


The Shop Organization 
The organization of the school auto shop is patterned after com- 
mercial garage organizations. All jobs performed are of a practical 
commercial nature. All shop activities are carried on by the stu- 
dents, and directed by the instructor. The personnel organization 
of the school is as follows: 





| Instructor | 















| Bookkeeper Service manager| 











Shop foreman | 





The service manager and the shop foreman wear white coats 
with the words SERVICE MANAGER or SHOP FOREMAN in 
red letters across their shoulders. The workmen wear coveralls. The 
service manager, foreman, and bookkeeper are appointed by the 
instructor. Only those students who show promising executive 
ability for their respective positions are chosen. Any shop executive 
who fails to demonstrate his ability to perform his duties, is im- 
mediately removed and given more time to develop, before again 
being offered the opportunity as an executive. Each executive is 
appointed for eight weeks but may be reappointed at some later 
time. Each incoming executive serves one week under the direc- 
tion of the outgoing executive before assuming his duties. 

The specific duties of the different executives and of the stu- 
dent workmen are listed on separate instruction sheets. These in- 
struction sheets are given to each student for the following pur- 
poses: 

1. That each student may know his own duties. 

2. That each student may know the duties of the various other 
students. 

3. That each student may know his relation to the various shop 
executives and to the workmen. 

In addition, the following instruction sheets are also given to 
each student: 

Order of the day, rules for bringing work into the shop, sample 
outline of trade technical information, route of the automobile 
through the shop. 

These instruction sheets are given to the students for the follow- 
ing purposes: 

1. To inform the students under what conditions work may be 
brought into the shop. 

2. To guide the students in securing the necessary information 
in preparation for the job. 

3. To give the students a better understanding of the shop or- 
ganization and procedure of work. 

4. To give the students a vision of the aim and scope of the 
shop organization. 
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Order of the Day 


1. Roll call in classroom. 
. 2. Classroom work: (a) talks about shop problems; (b) talks 
about jobs in the shop; (c) lessons; (d) group planning or con- 
ferences. 
. Report to the shop for work. 
. Change clothes. 
. Start job. 
. Work until time to clean up. 
. Pass at passing time. 
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Duties of the Service Manager 


1. Meet all customers courteously in a businesslike manner. 

2. Explain to the customers the conditions under which work 
is taken into the shop. 

3. Write the work orders and secure the customers’ signatures. 

4. Give the work orders to the foreman with any additional 
verbal instructions. 

5. Assist the foreman in ordering parts for the jobs. 

6. Test each completed job after the foreman has O.K’d it and 
sign name on the work order if the job is satisfactory. 

7. Keep a record of each student’s progress and accomplishments 
on the master record chart. 

8. Be responsible for students’ cleaning up and passing at the 
proper time. 

9. Assist the instructor in supervision of the shop regarding 
cleanliness, orderly appearance, and discipline. 

10. Consult with the instructor whenever in doubt regarding the 
discharge of any of the above duties. 


Duties of the Shop Foreman 


General Duties 

1. Be responsible for all workmen in the shop. 

2. Be responsible for all jobs in the shop. 

3. Codperate with the service manager and with the instructor 
in supervision of the shop regarding cleanliness, orderly appearance, 
and the discipline of students. 

Specific Duties 

1. Read the work orders carefully. 

2. Assign students to jobs. 

3. See that each student has a job. 

4. Report to the instructor the lack of work for any student. 

5. Before each student starts on any job, inspect his written 
lists of technical information for the instructor’s O.K. 

6. Test and inspect each part of the job as it progresses. 

7. Consult with the service manager regarding parts needed for 
the various jobs. 

8. Give parts order to the bookkeeper. 

9. Write orders in duplicate for any material needed from the 
stockroom. Give one copy to the workman and the other copy to 
the bookkeeper. 

10. Give a final test to the job when completed, and sign name 
on the work order. 

11. Notify the service manager and the bookkeeper when the job 
is completed. 

12. Consult with the instructor whenever in doubt regarding the 
discharge of any of the above duties. 


Duties of the Bookkeeper 


. Call class roll. 
. Write purchase orders for parts as directed by the foreman. 
. Enter all parts purchased on the job cards. 
. Enter all material drawn from the stockroom on the job cards. 
. Make bills for completed jobs. 
. Present bills to customers. Make all explanations in a cour- 
teous, businesslike manner. 

7. Collect money and issue receipts. 

8. Keep the shop books. 

9. Answer telephone calls. 

10. Be responsible for all library books in the shop library. 

11. Assist the instructor whenever necessary in any clerical work. 

12. Consult with the instructor whenever in doubt regarding the 
discharge of any of the above duties. 
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Duties of the Workmen 


1. Report to the classroom for roll call. 
2. Dress for shopwork as soon as dismissed from classroom. 
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3. Report on the job, or to the foreman, if out of a job. 

4. Read the work order as soon as assigned a job. 

5. Sign name on the work order beside the job to be worked 
upon. 1 

6. Report to the instructor if in need of instruction. 

7. Prepare the following lists of information, in preparation for 
the job: 

a) The necessary job operations in their proper sequence. 

b) The adjustments, clearances, and other necessary technical 
data. 

c) The special tools that will be needed. 

d) The material and supplies that will be needed. 

e) The flat-rate time schedule for performing the job. 

8. Secure the instructor’s O.K. on the written lists of informa- 
tion and show to the foreman before starting to work. 

9. Perform the job assigned. 

10. Have each part of the job inspected by the foreman or the 
instructor as the work progresses. 

11. Report to the foreman whenever any material is needed 
from the stockroom. He will write and sign the necessary requisi- 
tion. 

12. Lock all parts removed from the car in lockers provided for 
that purpose, and write the locker number on the work order. 

13. Each student will receive ten brass tool checks, for which he 
will be responsible. 

14. Workmen will give checks to the toolroom man for all tools 
drawn from the toolroom. 

15. Clean all tools before returning them to the toolroom. 

16. Keep the floor neat and clean around the job. 

17. Keep the workbenches clean. 

18. See that the car, inside and outside, is kept clean. 

19. Notify the foreman whenever: 

a) Parts are needed. 

b) Job operations are ready to be tested. 

c) There is any unusual occurrence on the job. 

d) There is any obstacle encountered. 

20. Report to the foreman as soon as the job is completed. 


The Essential Trade Technical Information 


The auto mechanic must possess the following trade technical in- 
formation relative to each job before he can properly perform the 
work: 

1. The steps or operations necessary to perform the job. 

2. The sequence in which these operations must be performed. 

3. The safety precautions which should be taken while perform- 
ing the job. 

4. The adjustments, clearances, or other technical data peculiar 
to the job. 

5. The special tools or equipment that are needed to perform 
the job most effectively and easily. 

6. The different kinds of supplies and materials that are needed 
to perform the job. 

7. The flat-rate time schedule for performing the job. 

To be of greatest value, this trade technical information should 
be taught to the student at the time of assignment of the job. 


Method of Teaching the Trade Technical Information 


After the student has been assigned a new job, he is given writ- 
ten instructions relative to the work to be performed. These in- 
structions include the essential information which the student will 
need, and are derived from the following sources: 

1. Service manuals furnished by the manufacturer. 

2. Instruction books furnished by the manufacturer. 

3. Authentic articles which have been cut from trade magazines 
or other sources, and which have been filed and indexed for this 
purpose. 

4. Flat-rate manuals. 

5. Instruction sheets which have been written by the instructor. 

After reading the instructions the student prepares the following 
lists as necessary preparation for the job: 

List No. 1 includes the necessary job operations in their proper 
sequence. 

List No. 2 includes the adjustments, clearances, and other tech- 
nical data he will need to know. 

List No. 3 includes the special tools he will use. 

List No. 4 includes the materials and supplies he will need. 

List No. 5 states the flat-rate time in which the job should be 
performed. 
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These lists are handed to the instructor who reads them and 
confers with the student about the job. The instructor may sup- 
plement these lists of information with further instructions if nec- 
essary. When the instructor is satisfied that the student has suffi- 
cient knowledge for the job, the student is authorized to proceed 
with the work. 


Advantages of this Method of Teaching the Trade 
Technical Information 


1. The student studies the job before he performs it. 

2. The student knows just what he is going to do, and the order 
in which he is going to do it. 

3. The student learns the proper fits, clearances, and adjustments 
which he will need to make, before attempting to make them. 

4. By writing down the necessary operations in their proper 
order, they are more firmly fixed in the student’s mind. 

5. Much lost time is prevented at the toolroom window by the 
student having a correct list of the tools and materials he will need 
to use. 

6. Knowledge of the commercial time required to perform the 
job gives the student a goal to work toward. 

7. The student’s outline of job operations reveals to the instruc- 
tor if the student has sufficient knowledge of the job to attempt it. 

8. The student’s outline of the job also reveals to the instructor 
what further instruction the student needs before he performs the 
job. 

What This Method of Instruction Has Accomplished 

1. The actual speeding up of work in the shop. 

2. Saving of student’s time waiting for the instructor to show 
them what to do. 

3. The performance of each job in a more thorough and work- 
manlike manner. 

4. More efficient instruction, and greater self-reliance on the 
part of the students. 





Sample Outline of Trade Technical Information 


JOB NO. 

JOB 

MAKE AND MODEL OF 
CAR 

WORK ORDER NO. 


Adjust valve tappets 


Hudson 1928 


SEQUENCE OF JOB OPERATIONS: 


. Run motor until warm. 

. Raise right side of hood. 

. Remove carburetor hot-air pipe. 

. Remove cylinder side plates. 

. Turn crankshaft until No. 1 piston is on firing dead 
center. 

. Loosen tappet adjusting screw lock nut on No. 1 ex- 
haust-valve tappet. 

. Holding the lock nut with one wrench, use other 
wrench to turn adjusting screw. 

. Tighten lock nut. 

. Adjust No. 1 intake-valve tappet in the same manner. 

. In the same manner adjust all the other tappets hav- 
ing the corresponding piston on firing dead center. 

. Tighten lock nuts securely. 

. Replace cylinder side plate. 

. Replace carburetor hot-air pipe. - 

. Lower hood. 


ADJUSTMENTS AND DATA 
Intake tappets, .004 
Exhaust tappets, .006 
Firing order, 1-5-3-6-2-4 
SPECIAL TOOLS NEEDED 
Tappet adjusting wrenches. 
Thickness gauge. 


MATERIAL NEEDED 
None. 


COMMERCIAL TIME 
Y, hour. 
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Route of Automobile Through Auto Shop 

The student service manager meets the customer and discusses 
the work to be done. He also explains to the customer under what 
conditions the work will be accepted. He then writes out the work 
order (consulting with the instructor if necessary) and has it 
signed by the customer. This forms the customer’s sign, agreeing to 
the conditions which are written thereon. 

The work order is then turned over to the foreman, who reads 
it and then assigns the job to a student. If necessary, the foreman 
discusses the assignment with the instructor. 

The student workman then proceeds with the job in the follow- 
ing manner: First, he reads the work order and signs his name to 
the job he is to perform. Second, he secures the necessary instruc- 
tions for doing the job and studies them. Third, he writes the nec- 
essary job operations in their proper sequence, and makes notes 
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on any adjustments, clearances, or other essential data needed to 
perform the job. Fourth, he secures the instructor’s O.K. on the 


foregoing. Fifth, he proceeds with the job. 
As the work progresses, the foreman makes inspections and tests 
from time to time, consulting with the instructor when necessary. 
When the job is completed, the workman reports to the fore- 
man. After he has approved the job, the foreman also signs the 


work order. The service manager who talked to the customer and 


who wrote out the work order, then tests the car (with the aid of 
the instructor, if necessary) and O.K’s the work. 

All parts and materials used on the car are then entered on the 
job ticket by the bookkeeper, after which the bill is written out 
for the customer. 

The bookkeeper presents the owner with the bill and receives 
payment, giving the owner a receipt in return, after which the 
car can be released from the shop. 


Training for the Building Trades 


Nelson L. Burbank 


Vocational High School, Cincinnati, Ohio 


HERE are thirty major trades in the building-construc- 
7 os industries. Training activities, in organized school 
classes, are offered to journeymen, apprentices, and preappren- 
tices in hundreds of cities throughout the nation. 

The following list gives the major trades, number of cities 
offering training in each trade, and number of states in which 
these cities are located. 

A study of this list reveals the extensive program of in- 
struction. A close analysis of certain trades will bring out 


Strict trade specialization, as was custom- 
ary in the past, is no longer feasible. The 
future requires journeymen versed in sev- 


eral trades. 


K. Sheet-metal trades Plastering 
Sheet-metal work Stone masonry 
L. Trowel trades Tile setting 


Terrazzo work 
Stone cutting 
Stone setting 


Bricklaying 
Cement finishing 
Marble setting 





Major Trades Cities States Major Trades Cities States Major Trades Cities States 

1. Asbestos workers........ ye 12. Iron working 21. Roofing (composition). . 0 0 
0 rr 76 823 (ornamental) ........ 2 1 22. Roofing (slate)......... 0 0 
eee 238 8648 13. Iron working 23. Rooimg (tle).......... 0 0 
4. Cement finishing........ 4 3 (structural) ......... 2 2 24. Sheet-metal work....... 142 (31 
5. Electrical work......... 363 47 14. Laboring (common) .... 0 0 25. Steam Gtting........... 27.17 
6. Electrical-fixture hanging 363 47 ere ne 26. Stone Coting............5 4 4 
7. Elevator construction... 18 11 16. Marble setting.......... 4 2 27. SOORE MROTEEY «0....0:00 4 4 
8. Furnace setting......... ss ff a re 62 25 28. Stome sctting........-.. 4 4 
So ee ee ye 4 SS 19 9 29. Terrasee Work ......... 2 1 
10. Hod carrying........... 0 0 a 162 31 >. | eer 2 1 
11. Hoisting engineering.... 37 12 i, ree ee 2 2 





many points of similarity, one with another. Since the instruc- 
tion program is extensive, certain trades akin in performances 
and the demand for trained specialists less than ever before, 
could not the training for many trades be combined? Could 
not kindred trades be taught together so that the worker would 
be more in demand — not jack-of-all-trades, but master of 
kindred trades whose services would be in much greater de- 
mand than a one-trade specialist ? 

The following list classifies the 30 major trades into 12 
groups, for group instruction. Laboring and hod carrying not 
included. 


A. Asbestos trades 
Asbestos work 
B. Carpentry trades 


Electrical-fixture hanging 
Plumbing 
Steam fitting 


Carpentry Elevator construction 
C. Glazing trades H. Metal trades 
Glazing : Rodmen 


Structural iron work 
Ornamental iron work 
I. Painting trades 
Painting 
J. Roofing trades 
Roofing (composition) 
Roofing (slate) 
Roofing (tile) 


D. Heating trades 
Furnace setting 
. Hoisting engineering 
Hoisting trades 
F. Lathing trades 
Lathing 
Mechanical trades 
Electrical work 


ey} 


G. 


~ 


Trained journeymen versed in several trades would at once 
have distinct advantages over others, some of which are: 

A. Days of employment per year would be greater. 

B. More master mechanics would be needed. 

C. Unfit or unsuited workers would be eliminated. 

Regrouping and combining of allied skills and technical in- 
formation would be possible by careful study on the part of 
the present teaching corps. 

The entire construction field would benefit by greater coor- 
dination and codperation. 
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Members of the Model Yacht Club, Senior High School, 
Watertown, Mass. Mr. John Black, instructor 








An Elementary Printing Course 


Earle L. Hadley 


Pasadena, California 


Prerequisites: Knowledge of English grammar and composi- 
tion, spelling, word division, punctuation, and simple arithmet- 
ical processes. 

I 

Instruction units involving simple straight-matter composi- 
tion; use of stick; use of spaces and quads; use of leads and 
slugs. 

Characteristics of type. 
Learning lay of case. 
Similar characters. 

Use of composing stick. 
Locating spaces and quads. 


Standard spaces and quads. 
Reading type matter. 

Use of spaces in composition. 
Straight composition. 


Objective 


Ability to read copy, set stick, space and justify lines, spell 
and divide words, punctuate properly, use spaces and quads, 
understand and use trade terms. 

Knowledge of English grammar and composition, spelling, 
word division, punctuation, body-type sizes, lay of case, 
reason for use of stick, necessity for care in the use of type 
and stick, reasons and necessity for proper justification, prin- 
ciples of spacing. 


Technical Information 


Trade mathematics: Understand and apply the principles 
of justification, based on the point system. 

Trade science: Know the processes of manufacture (phys- 
ical and chemical) of type, spaces, and quads, and the relation 
of these processes to proper justification. 

Trade English: Proper use of dictionary. 


Auxiliary Information 


Trade terms: Tools and machines, composing stick and 
composing rule. 

Materials: Type, nick, feet, face, shoulder, counter, beard, 
body, pin mark; quads — en, em, 2-em, 3-em; spaces — 3-em, 
4-em, 5-em, thick, thin, hair, copper, brass; serif, kern, shank, 
roman, cap, lower case, hand set, straight matter. 

Operations: Compose, composition, set, reset, justify, justi- 
fication, space. 

Miscellaneous: Leaded, solid, off its feet, compositor, com- 
posing room. 

Care and use of tools: Care of the composing stick; do not 
drop on floor; see that stick is not sprung by too tight justifi- 
cation; keep clean. Use of composing rule; do not scrape face 
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1. Closet 7. Galley Rack 13. Wastepaper Cans 
2. Working Benches 8. Imposing Table 14. Washstands 
3. Dustproof Cabinets 9. Teacher’s Desk 15. Fence Guards for 
4. Tables 10. Cutter Presses 
5. Inkstand 11. Presses 
6. Proof Press 12. Drying Rack 


This outline of instruction covers a ten- 
week exploratory course in hand composi- 
tion on the junior-high-school level. 


of type; do not push type or spaces into tight line; see that 
case is secure on rack. 
II 

Instruction units involving sorting and distributing leads, 
slugs, rules, furniture, and type; making corrections; use of 
line gauge; washing and cleaning materials used; division of 
words; centering of lines; indentions. 
Indentions. Washing type forms. 
Centering lines. Sorting leads, slugs, rules, 


Division of words. furniture. 
Use of line gauge. Distribution. 
Objective 


Ability to distinguish spacing materials other than quads 
and spaces; use line gauge; sort spacing material and rules, 
and distribute same; wash type forms; clean rules and spacing 
material; understand and use correctly all trade terms con- 
nected with this work; make corrections in own work. 

Knowledge of the necessity for care in handling accurately 
made materials; reasons for processes involved; reasons for 
care in handling type forms; effects of cleaning materials. 


Technical Information 


Trade science: Know the reaction of cleaning materials; 
know the properties of materials used in various kinds of spac- 
ing material and why they are used (to secure accuracy and 
durability) ; know the effects of water on reglets and wood 
furniture. 


Auxiliary Information 


Trade terms: Line gauge, galley, benzine brush, benzine can, 
case, rack, cabinet, bank, stand, frame, dump, hell box, sponge. 

Materials: Leads, slugs, reglets, furniture (wood, iron, 
metal), form, type, rule, dead matter, live matter, pi, lye, 
cleankut, benzine. 

Operations: Distribute, distribution, sort, wash a form, 
transfer a form. 

Miscellaneous: Line gauge, nonpareil, pica, bastard size. 

Care and use of tools: Use care not to drop tools, type, 
rules, or spacing materials on concrete floors. 

Safety precautions: Be careful in the use of lye for the 
cleaning of forms; keep inflammable fluids away from flames; 
dispose of rags and other inflammable materials in proper 
manner. 

Knowledge of: Recognize various kinds of spacing material, 
and cleaning agents. 

III 

Instruction unit involving taking press proof only, and of 
cleaning type. 

Taking press proofs. 
Cleaning rules and spacing 
material. 


Objective 
Ability to make corrections in own form; take press proofs. 
Knowledge of working principles of proof presses; proof 
paper; use of proper ink for prdofs. 


Auxiliary Information 


Trade terms: Stone, galley, proof press, brayer, ink slab, 
spatula. 

Materials: Proof paper, dry proof paper, news print, ink. 

Operations: Take, pull, a proof. 
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Care and use of tools: Wash type forms after taking a Knowledge of: Know kinds of paper to use for proofing; 
proof, wash and hang up brayer; wash ink slab and spatula. know how to use; know kinds of ink to use for proofs. 





Equipment Suggested for a Junior High School for a Period of Ten Weeks 
— Sixteen Pupils 

























































































1 12 by 18-in. job press, with single disk, 1 Lead and rule cutter. 2 Fonts metal furniture (iron) from 4 to 
that combined gear and pinion guard, 3 2 doz. Spring-tongue gauge pins. 25 ems. 
semisteel chases, 6 roller cores, 6 1 doz. Wood line gauges; pica, nonpareil, 1 Case brass rule, hairline (2-point body). 
roller trucks, vibrator roller, and and inch measurement. 1 Case brass rule, 1-point face on 2-point 
ads, wrenches. 6 2 by 12-in. all-measure job composing body. 
> of 1 12 by 18-in. press brake. sticks. 12 Steel galleys 2%4 by 23 in. 
n of 112 by 18 full-length ink fountain. 16 12-em news sticks. 6 Galleys (medium size, brass, for ad 
1 12 by 18-in. motor bracket and 26-in. 16 Single-tier case stands, with 6 Califor- work). 
drive pulley. nia job cases for each stand. 2 Galleys (large size, brass, for ad work). 
1 Set of three cast rollers. 2 1-quart size benzine cans. 1 Pair bellows. 
rs 1 Motor belt for 12 by 18-in. press, 9-ft. 1 Nurex tabbing pot with cement brush. Type 
2 by 2-in., endless leather. 1 8-in. round-end ink spatula. Invitations Text, two job fonts each of 
Ps 1 %4-h.p. motor with variable-speed con- 6 Compositor’s tweezers. 10, 12, 18, 24, and 30 point. 
ie troller —220 volts a.c, 50 or 60 1 3% by 8-in. proof planer. Waldorf Text, one job font each of 14, 
ads a cycles, single-phase. 1 3 by 6-in. hickory mallet. 18, 24, and 36 point. 
| i 1 10 by 15-in. job press with full equip- 1 Quoin key. Century Expanded Lightface, one job 
mm, ke ment. 2 doz. Quoins. font each of 12, 18, 24, 36, and 48 point. 
ing =f 1 26-in. paper cutter. 2 5-Wheel numbering machines. Century Bold, one job font each of 12, 
on- : 1 Platen-pressroom cabinet (wood with 1 Pedestal staple binder, capacity two 18, 24, 36, 48, 60, and 72 point. 
4 steel top). sheets to 3% inch, flate and saddle- Century Bold Italic, one job font each 
tely is 1 Imposing table with steel top and wood back stitching. of 12, 18, 24, 36, 48, 60, and 72 point. 
for © frame with drawers, slides, chase 1 Galley proof press, size 10% by 32 in. Century Expanded Italic, one job font 
4 rack, labor-saving wood furniture, (bed measurement). each of 12, 18, 24, and 36 point. 
PS including reglets, 10 to 60 ems. 16 12-em composing rules. 200 Ib. 10-point Century Expanded. 
a 1 Extension-front cabinet (wood) with Border and ornaments to suit the 50 ib. 10-point spaces and quads. 
™ os 48 full-sized cases with special top shop being installed. 30 Ib. each, spaces and quads, 12, 18, 
as; Be and lead and slug cases, complete 1 Font 12-point typewriter type, Reming- 24, and 36 point. 
“e Fas with leads and slugs. ton No. 2, 100a lower case, 20A caps. 
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Wilson Junior High School, Hamilton, Ohio 
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1. Lumber Rack 4. Wash Sink 7. Arbor Saw 10. Band Saw 13. Blackboard 
2. Glue Table 5. Workbench 8. Jointer 11. Motor 14. Instructor’s Desk 
3. Storage Cupboard 6. Grinder 9. Planer 12. Office 15. Lathe 
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. Storage Cupboard 5. Shear 9. Blackboard 
. Wash Sink 6. Bar Folder 10. Workbenches 
. Lathe 7. Forming Machine 11. Machine Bench 


4. Forge 8. Stake Holders 
Left — Appleton 

Vocational School, 

Appleton, Wisconsin 
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Right — Folwell 
saa Junior High School, 
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. Radiator 

Press 

Pilot Press 
Paper Cutter 
Cabinet 
Imposing Table 
. Electric Cabinet 
Sink 

. Blackboard 

. Double Type Stands 
. Opera Chairs 

. Teacher’s Desk 
. Worktable 

. Skylight 

. Washbasin 
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3. 
4. 
5. 
6. 
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Connelley Trade School, Pittsburgh, Pennsylvania 


. Washbasins . Pipe Rack . Wire Mold and Metal . Measurement Table a 
. Drinking Fountain . Metal Wire Molding Molding Table | , ice . Arbor Press 
Table 17. Conduit and Soldering . Locker 32. Worktables 
. Balcony Table . Lathe . Shears 
Supply. Room . Switchboards . Loop —— . Grinder 
. Steel Shelving . Screen Rail . Coil Shape . Table 
. Toolroom . Concrete Foundation . Motor Storage Rack 


‘ Sadat Table » Workbench . Meter Test Table . Rubber M: 
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WHAT OTHERS ARE DOING 





A. C. Tagg 


Director of Industrial Education, 
Fordson Public Schools, 
Dearborn, Michigan 


HE Fordson junior and senior high schools are strictly 
"lh «omnes opposed in their aim and objective to seg- 
regation of students except for special adjustment. Under our 
plan, students enrolled as junior-high-school pupils, regardless 
of their classification, have equal opportunity to take part in 
all school activities. It is obvious that this is going to help 
further the democratic principles of American democracy 
and do away with any feeling of inferiority on the part of a 
person engaged in preparing for entry into an occupation. On 
the other hand, college-preparatory students attending a cos- 
mopolitan high school will hold those students preparing for 
occupations and work in higher esteem and respect. Industrial 
students attend the same classes for academic work. 

The industrial-education department feels that it has a 
social responsibility which demands that it serve the com- 
munity and each individual. 

Our first assumption is that industrial education is not a 
special subject but rather a necessary unit of general educa- 
tion. 

Second, that we are interested in all educational activities 
and in all students. 

Third, that we feel it our duty to attack the problems of 
uniting the division of industrial arts, and that of vocational 
education into one unit and to so adjust this unit with all 
branches of education that both the school and the student 
may profit. 

Finally, that technical training can and shall be offered in 
the regular curriculum of the junior- and senior-high-school 





Industrial Education at Fordson 


Fordson High School trade shops. 82 by 300 ft. 
61 


The industrial-arts and vocational-educa- 
tion work offered in the junior and senior 
high schools of a small community, the 
population of which is engaged in many 
types of industrial pursuits. 


courses of study in the same manner that English, mathe- 
matics, and other units of subject matter are offered. 

As a means of administration in carrying out this plan, the 
industrial faculty has been divided into committees represen- 
tative of the various course activities. The committees have 
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Senior-high-school machine shop. This shop is 32 by 90 ft., and is equipped to accommodate 35 students 


written platforms giving consideration to aims and objectives, 
information sheets, job sheets, assignment sheets, etc. This 
curriculum-building work has been done with the codperation 
of the teacher-training institutions and the university. 

The elementary division aims to introduce the boy of the 
sixth-grade level to general-shop work. Activities include proj- 
ects made of tin, brass, leather, reed, etc. Such seasonable 
interests as kite flying, boat construction, birdhouse contests, 
Christmas toy repair, etc., are made possible. 

The junior-high-school curriculum is formulated around the 
unit-shop type of education. There are five such units (elec- 
tricity, woodwork, sheet metal, bench metal, and drawing) re- 
quired in the seventh- and eighth-grade levels. Advanced work 
in the same units is offered in the ninth grade and in addition 
auto mechanics, machine shop, and printing are given. We in- 
clude in this level of work our industrial preparatory (pre- 
continuation, codperative, and part-time school) course of 
study. Students in this division may elect any of these activi- 
ties in accordance with ability and advisement. 

The senior-high-school curriculum of industrial and voca- 
tional education is divided into technical training, college pre- 
paratory, full-time trade training (Smith-Hughes), part-time 


trade training, and codperative education. Our senior-high- 
school shop teachers are all Smith-Hughes teachers with life 
certificates or degrees. Trade training is offered in the follow- 
ing subjects: Electricity, patternmaking, auto mechanics, ma- 
chine shop, drafting, and printing. In addition, courses are 
offered in aéronautics, industrial laboratory (general metal), 
woodworking, related drawing, and bookbinding. 

The building units are as follows: Elementary shops, 4; 
junior high schools, 3; and senior high schools, 1. These are 
exclusive of the Dearborn public schools. 

Both the general and unit-shop type of junior-high-school 
organization are used. The senior-high-school division consists 
of technical and trade training, including Smith-Hughes classes. 

Our industrial preparatory and continuation units are a 
division of our codperative education plan and are housed in 
both the junior and senior high schools. 

Industrial preparatory classification is made by age level 
(15-17) instead of grade level and is equivalent to elementary 
continuation school. 

As a standard junior-high-school unit, the Harvey H. Low- 
rey School is representative. The unit consists of electric shop, 
woodworking (wood patternmaking included), general metal, 





Lowrey Junior High School general metal shop 
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machine shop, auto mechanics, printing, and mechanical draw- 
ing (included in all levels). 

The senior high school includes two courses of study: tech- 
nical education which is industrial education and full-time 
trade training; and the other, part-time and codperative. 
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Technical and trade units consist of drafting and related 


drawing, printing, electricity, auto mechanics, aéronautics, 
machine shop, wood and metal patternmaking, and technical 
courses of industrial laboratory.’ 

‘Required as a related subject for all but printing students. 








Problems and Projects 








LATHE CABINET 
E. Bereit, James Ford Rhodes High School, Cleveland, Ohio 

To arrange the tools and equipment of a general metal shop 
presents a problem of some difficulty and very often taxes the 
ingenuity of the instructors. The old-fashioned toolroom has 
many things in its favor and all will agree that a well-arranged 
and easily checked toolroom does not need any apology. It is 
rather obvious, however, that machine equipment which is 
stored in and checked out of a toolroom, requires much useless 
movement on the part of pupils and instructors, complicates 
the problem of checking, and generally is rather unsatisfactory. 

The cabinet which is here presented aims to do away with 
these difficulties, and to permit the student to use his machine 
time economically and efficiently. It may be set in any con- 
venient position at the lathe; the writer has his at the foot, 
and has found it extremely helpful and useful. 

The cabinet may be built of any suitable wood and may be 
finished in any scheme that will harmonize with the shop 
equipment. Every particle of space is utilized; the bottom or 
floor is not utilized because the tools and equipment are hung 
on brackets or pegs mounted on the inside back panel, both 
side panels, and the door panel. The latter is hinged in such a 
way that the small tools, which are stored on it, may hang 
outside in front of the cabinet and still have the other equip- 





ment locked inside. The cabinet may be constructed in any 
woodshop and the metal instructor can then make all brackets 
on which to mount his lathe tools and equipment. 

The brackets, which have been made from 16-gauge steel, 
were designed to fit the tools and equipment for a 11-in. 
South Bend lathe. If any other lathe is used, it will be nec- 
essary to make the slots and holes to fit the equipment 
provided. 

The pegs on the turning panel are to be made of 5/16-in. 
round steel and driven into holes drilled as indicated in the 
detailed drawing. All the faceplates, chucks, and steady rests 
should be hung on the pegs located on the back panel. The 
pegs should be turned to fit through the back of the chuck or 
faceplate. 

The hinged panel is pivoted on 3-in. diameter steel rods 
which have been driven in from both ends. A plate of %4 by 
1-in. cold-rolled steel is fastened on the cross members as a 
bearing for the pins and as a thrust bearing to take the weight 
of the door and also insure smooth action. A washer on the 
bottom pin will eliminate any possibility of the panel sticking. 
On the inside of the door a butterfly cupboard latch is used 
on both sides to Jock the panel in place. 

The top of the cabinet may be covered with sheet metal to 
protect the finish and also lengthen the life of the cabinet. 
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JOB-SHEET HOLDER 
A. L. Dell, Grand Rapids, Michigan 

The illustrated lesson-sheet holder is devised so as to have 
no lost usable space; is dirtproof and reasonably oilproof. 

The holder consists of a moderately thick central sheet of 
metal faced on each side by cellophane or celluloid about .010 
or .015 of an inch thick. This provides space for a mimeograph 
sheet on each side of the holder. The binding strips are made 
by folding sheet metal in channel form. 
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In assembling, slip the cellophane, mimeograph sheets, and 
thick sheet of metal into one of the channels. Slide on the 
other channels and clamp with machinist clamps. Drill 3/16-in. 
holes in the corners of the holders and fasten the parts 
together with the stove bolts. 


A WORKBENCH CONVENIENCE 
V. C. Darby, Cedar Rapids, Iowa 


In the workshop, small drills, countersinks, nail sets. 
screw-driver bits, center punches, etc., can easily be lost in 
the shavings and swept up and destroyed if unusual! care is not 
taken. To prevent this, it is well to keep a little wooden 
block, with a number of 3-in. holes drilled in it setting on 
the bench. It takes only a second to drop a small tool in one 
of the holes, and the time required to find the same tool 
again when wanted is about one tenth of what it is-when 
such a device is not used. 


Fig. 1. The closed tool cabinet. — Fig. 2. An interior view. — Fig. 3. The door panel revolved, permitting access to 
the tools even though the door is locked 
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It may be made of a piece of maple 134 by 3% by 6% 
in. Drill the holes 13g in. deep, on 1-in. centers, with the 
center line of the first row 34 in. from the edge. This will 
give 15 holes, with ample space between so that any tool 
may be withdrawn readily. 

Paint the block some bright color, like red or orange. This 
helps to keep the device in sight and reduces the chance 
of its going astray, as the bright color shows up readily 
among shavings and workbench litter. 


WALL TOOL CABINET 
U. G. Whiffen, State College of Washington, 
Pullman, Washington 

The tool cabinet illustrated and described herewith has 
proved very satisfactory in a shop which has only limited floor 
space. The condition of the tools is very easily ascertained, as 
all of them are in full view. The large back area and the space 
on the doors afford ample opportunity for accommodating 
many tools. The drawers in the center are convenient for 
brads, tacks, nails, or other small articles. 

If the dimensions given in Figure 1 do not fit the space in 
which the cabinet is to be built, they may be altered to suit 
conditions. 

The back of the cabinet is made of 13/16-in. material which 
is set into a 3% by 3%-in. rabbet plowed down the inside edge 
of the two side pieces. A rabbet is also plowed at the top and 
bottom of the side pieces into which the end pieces are fas- 
tened. The back is then nailed or screwed on. After the back is 
fastened the space for the drawers is laid off and uprights are 
plowed and fastened in place. 

When making the doors the length of the back is divided 
into four equal parts to give outside dimensions for the doors. 
If the cabinet is made shorter than the one shown two doors 
may possibly suffice. The doors are made by using a half-lap 
butt joint on the outside pieces and a butt joint on the inside 
pieces with mitered corners, and a %-in. rabbet plowed up the 
center to take the panel. The center pieces for the door are 
held in place with screws which have been countersunk and 
plugged. 

The saw hanger is made by taking a piece of 2 by 2-in. 
hard wood and sawing a kerf 114 in. deep along one side. The 
block is then turned over and a groove cut at an angle of 
about 15 deg. with the kerf. The groove should be large enough 
to take a 3-in. ball bearing. After the grooves have been 
made, the ball bearings are put in place and a piece of %4-in. 
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Fig. 2. The tool cabinet opened for use. — Fig. 3. An 
exterior view of the tool cabinet 


material is tacked over the top to keep the balls in place. 
When fastening the hanger in place, the %4-in. material should 
be on top. When a saw is put in the hanger, the friction on 
the saw against the ball pulls the ball down and wedges the 


saw in place and holds it very firmly. 


The remainder of the tool hangers are shown in Figure 1. 
Any other methods of hanging that may be convenient may be 


used. 


After the cabinet has been made, the backs of the doors and 
the back of the cabinet may be covered with wall board to 
give the cabinet a smooth surface. The outside may be finished 


to suit the trim of the room. 
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Folding seat for the general shop. Designed by Carleton 
E. Beck, Lockport, New York 


SHEET-METAL MATCH HOLDER 
Colin D. Robertson, Jamaica Continuation School, 
New York, N. Y. 


In this era of budget slashing and economy which might 
impair the efficiency of our schools if we did not revise our 
projects to meet the new situation created by a desire of the 
public to curtail expenses, the accompanying illustration of 
a sheet-metal match holder shows a project which should 
prove popular. 
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Scrap tin plate, sheet brass, copper, or pewter may be 
used. A very attractive design is to make the back out of 
brass and the front and bottom insert out of copper, ham- 
mering the copper front lightly with a 6-oz. ball-peen hammer 
before bending to shape. 

After the front is bent to shape, the bottom is soldered on 
inside. File the edges smooth and tin with soldering paste and 
soft solder. Place the front on the back and see that there 
is a perfect fit. Scratch the outline on the back and tin inside 
the outline about % in. 

Now piace the parts together, hold with a pair of pliers 
and sweat the joints using a hot soldering copper on the back 
immediately behind the joints. A bunsen flame may be used, 
but greater care will have to be taken not to overheat and 
melt out the bottom piece. 

Polish with steel wool, then lacquer. The back may be 
enriched by chasing in some simple design. 


A TOOL CABINET 
Reuben Schmitt, Boude Storey School, Dallas, Texas 
A tool cabinet, if it is to be efficient, must satisfy local 
requirements. The great variation in equipment lists among 
schools precludes duplication of cabinets. However, stand- 
ards can be set up which will act as guides in building or 
selecting a cabinet. The following suggestions may well be 
considered : 
I. The cabinet must be economical of space. 
A. The area of walls and doors must be used to best 
advantage. 
B. The volume of space within the cabinet must be used. 
II. The tools must be arranged efficiently. 
A. Tools of frequent demand must be easily accessible. 
B. Withdrawal of any tool must not endanger neighbor- 
ing tools. 
C. Tool checker must be able to grasp tools easily and 
securely. 
(Continued from page 73) 
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Stanley Tools 


Educational Department 


New Britain, Conn. 


Manufacturers of 


Hand Tools for 


Woodworking and Farm Shops — The most complete line of- 
fered by one manufacturer. Ask for Catalogue No. 34A. 


Electrical Shops—Hammeers, Bit Braces, Bit Extensions, Screw 
Divers, ete., Ask for Catalogue No. 34A. 


Sheet Metal Shops—Hamme rs, Chisels, Punches, ete. Ask for 
Catalogue No. 34A. 


Automobile Shops—Body and Fender Tools, Hammers, Chis- 
els, Punches, Pliers, Files, Serew Drivers, ete. Ask for 
Catalogue No. 26A. 


Machine Shops— Hammers, Rules, Chisels, Punches, Levels, 
etc. Ask for Catalogue No. 34A. 


Forge Shops — Anvil Tools, Tongs, Hammers, ete. Ask for 
Catalogue No. 34A. 


Instruetors of the shop subjects listed above should have our catalogue when specifying equipment. The catalogues are illus- 


trated below—send for them. 


The hard and accelerated usage that tools are subject to in the school shop demands quality tools. For more than three- 
quarters of a century Stanley Tools have been made to the sound policy of Quality First. Specify Stanley Tools for the utmost in 


economy and service and avoid substitutions. 








STANLEY 


Artisans 
Cuality 








Send for these Special School Catalogues 


Catalogue No. 26A -Automotive Tools 





jor the 
Automotive 
Mechanic 





Shows a complete line of hand tools, with the exception of 
wrenches, and a complete line of Body and Fender Repair 
Tools. It describes chrome vanadium alloy steel Chisels and 
Punches, molybdenum alloy steel Pliers, new Screw Drivers 
with Stanloid handles—the toughest non-metallic substance 
known —and many other tools of particular value to the 
school shop. 


Catalegue No. 34A with School Index 


Illustrates and describes over 1500 Stanley and Stanley-Atha 
Woodworking and Metal Working Tools — 215 pages. It is 
furnished with a special school index which lists the proper 
tool equipment for the Elementary, Junior High, Senior 
High and Vocational School Shops. You will find this book 
helpful in making up your tool specifications. 


“Stanley Equipment is 
Standard Equipment” 





Stanley Tools, Educational Dept. 106 Elm Street, New Britain, Conn. 








aa 
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Woodworking Equipment 
and Supplies 


Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 


February, 1934 





Name and Description 


No. 


Name and Description 


No. 


Name and Description 





Benches 
Hardwood tops, 1% in. or 
over in thickness, built up 
of strips with tongue-and- 
groove joints, the top to 
project far enough to allow 
a rapid-acting or continu- 
ous screw vise to be at- 
tached. 
It is a good idea to order 
a 1-in. birch or maple board 
wide enough to cover the 
working face of the bench 
at the time of buying the 
benches. This board can 
then be fastened to the top 
proper with screws and may 
be conveniently replaced 
when worn. The benches 
should be made of thor- 
oughly kiln-dried lumber 
throughout. They may be 
either plain or of 6-drawer 
type 
RE Scndacedncecsereorass<s 
Stain, with metal-covered top 
Teacher’s Demonstration.... 
Blackboard 
Permanent or portable 
Bookcase 
For reference books, catalogs, 


Cabinets, wood or metal for 
filing class records, instruc- 
tion sheets, drawings, etc.... 


Tablet-arm chairs 
Core Oven (for patternmaking 
class only) 
Desk 
Teacher’s, with drawer com- 
partments 
Chair, to match desk 
Furnace, for melting soft metals 
(for patternmaking class 
only) 
Glue Pot, 1i-qt., or 2-qt. size, 
electric, gas, or steam heat.. 
Glue Warmer or Cooker 
1 to 5 gal. capacity 
Grinder 
Automatic knife, direct mo- 
tor-drive type. Size to 
suit largest knife used in 
the school shop. Grinder 
to be complete with water 
pump, grinding wheel, and 
automatic stops 
Bench, hand or power 
Bench, motor-in-head. 
tor bearings to be com- 
pletely housed. Wheels to 








be equipped with safety 
flanges and carefully guard- 
ed throughout. One fine- 
grit, and one coarse-grit 
wheel 
Revolving oilstone, pedestal 
type, with one fine and one 
coarse oilstone 
Jointer 
6- or 8-in. portable jointer. 
Table to be fitted for rab- 
beting. Safety-cylinder 
type, and equipped with 
safety guard 
12-, 16-, or 18-in. direct mo- 
tor-drive, ball-bearing. 
Cylinder to be of safety- 
head type. Table to be 
fitted for rabbeting. Joint- 
er to be equipped with 
safety guard 
Lantern 
Stereopticon-view machine 
for opaque objects and 
standard-type lantern slides 
Lathes 
6- to 16-in. motor-in-head, 
motor-in-base, or belt-driv- 
en speed lathe, to take 24, 
36, 48, 60, or 72 in. between 
centers. Each to be com- 
plete with cup center, spur 
center, faceplate, rosette 
chuck, tool rests, and cen- 
ter drift for head block... 
Patternmakers, with end face- 
plate provision. Lathe to 
be of direct motor-drive 
type, equipped with vari- 
able-speed motor, face- 
plates and floor stand. (For 
patternmaking class only). 
Mortiser 
Direct motor, or belt driven, 
hollow-chisel mortiser, foot 
feed. Table to be of the 
tilting type with hold-down 
clamps and stop rod 
Portable, vertical, hollow- 
chisel mortiser, bench type 
Planer 
12-, 18-, 20-, 24-, or 30-in. 
motor or belt-driven, single- 
surface planer. Safety- 
head cylinder, three-knife 
type, fitted with good-grade 
steel knives. Knife setting 
and jointing device com- 
plete with bar should be 
mounted on machine if 
possible 
Saws 
Band Saw, 20- to 36-in. mo- 














tor drive. Upper and low- 
er wheels to be completely 
guarded. Table to tilt to 
0! eee 

Combination, band saw, cross- 
cut saw, rip-saw, and mor- 
tiser. Machine to be com- 
pletely guarded 

Cut-off, pedestal or swing 
type to be fitted with 12- 
to 16-in. saw 

Filing machine, direct motor- 
drive 

Jig, direct motor or belt-driven 

Portable band saw, 16 to 
20-in. ball-bearing, motor 
driven 

Saw bench, direct connected 
to motor, and to have both 
rip and crosscut saws. Rip 
and crosscut gauges also 
to be provided 

Universal saw bench, 14 to 
16-in., motor driven 

Variety saw bench, motor- 
driven, tilting table, with 
universal sliding table. The 
arbor is to be fitted for a 
dado head, and the table is 
to be slotted accordingly. 
The saw is to be equipped 
with ripping fence and mi- 
ter cut-off gauges 

Sander 

Belt, direct motor-drive 

Disk, motor or belt driven... 

Oscillating-spindle, motor 
driven 

Portable, hand-plane_ type. 
Direct motor-drive 

Verticle-spindle and disk 
sander 

Shaper 

Motor-drive, single or double 
spindle. Table to be 
equipped with removable 
center plate 

Portable shaper or router 
with a suitable selection of 


Tenoner 

Single end, with coping 
heads and cut-off saw .... 

Vises, rapid-acting or solid-nut 
type woodworking bench 
vises, 7 to 10-in. face 

Wood Trimmers, complete with 
all gauges and taper pins. 
Base of trimmer to be slot- 
ted and laid out for degree 
settings. (For patternmak- 
ing class only) 











W oodworking—Small Tools 





Name and Description 


No. 


Name and Description 


No. 


Name and Description 





Awls, Brad, assorted sizes 
Bevels 

Protractor 

Sliding T, 8” 








Bits - 

Auger, *s” to 1” inclusive by 
16ths, each ..... Reet Le 

Auger, ¥s” to %” inclusive 


by 16ths, each 
Braces, ratchet type, 8”, 10”, 
12” or 14” sweep 
Countersink, for wood, rose 





(Continued on page 70) 
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Huther Bros. Saw Mfg. Co. 
1290 University Ave., Rochester, N. Y. 


Manufacturers of 


Circular Saws, Groovers, Band Saws 


February, 1934 











Huther Bros. Saws are the result of more 
than sixty years’ successful and uninter- 
rupted experience in the manufacturing of 
saws. Each saw embodies the highest 


Dado Head 


Our dado: head developed from 
our own patents cuts grooves 
with or across grain, smooth, 
sharp sides, grooves from 4%” 
up to 4” and over. Easily ad- 
justable. Consists of 2 outside 
Cutters 4%” thick and inside 
cutters to make desired cut. 
Inside cutters in 4.6”, 4%” and 
14’ thicknesses. These Groovers 
make a perfect cut and leave 
the bottom smooth. 


High Speed Knives 
Shaper Stock, Ground Flat Stock 


We manufacture thin High Speed Steel Knives, 
Solid Moulder Knives from High Speed Steel or 
Special Laid Steel. We can also furnish ground 
stock in various thicknesses and widths, square 
edges, in High Speed or best quality Tool Steel. 


Inserted Tooth Groover 


This is the perfect Groover for 
end grain cuts in hard wood. 


de 

\. Teeth are High Speed Steel, 
front to back clearance, and 
require grinding on top only. 
Cuts full width groove through 
life of teeth. Teeth can be re- 
placed. 


Saw Vise Setting Stake 


a ~< 


hese are useful articles for the filing room and 
were both developed for use in our own filing de- 
partment. Vise is easily adjusted for various bevel 
filing and takes saws up to 18” diameter. 


ae, 
A hee 4 Our Mitre Saws are accurately 


we ‘ity ground with the proper side clear- 
bos. still ance and are made in six styles of 


~ fi 


Mitre Saws 


- tooth shape. Cleaner Tooth Saws 
are for both rip and cross-cut—made 
in diameters from 4” to 24”. 


type of workmanship and is. backed by 
a guarantee to be as free from flaws and 
seams as possible. Complete catalog on 
request. 


Angular Hub Groover 
(New Patent No. 1782507) 


This Groover was designed to 
cut end grooves in hard wood 
and to clear itself easily with- 
out swage or set. Clearance is 
effected by angular grinding of 
hub. Light adjustment. Used 
on regular saw mandrel with- 
out extra collars. 


Band Saws 


ve 


We make both wood and metal cutting band saws, 
also special temper saws for fibre, bakelite and soft 
metals. Let us know what you cut and we can fur- 
nish a saw for the purpose. 


New Steady Rim Rip 
~ 
This is an extra smooth cut- 
ting Rip Saw designed for 
smooth cutting at fast feed. 
This is the smoothest cut- 
ting Rip Saw we have and 
is capable of beautiful work. 


Cutter Heads for Saw Mandrel 


XB 


Cutter Heads for use on saw table. These heads can 
be furnished with variety of knives and used for 
jointing and running light moulding on saw table. 
Made in 6” diameter, 2%” wide. Can be counter- 


bored if necessary. 

ame, 
query 
; yay 





Huther Bros. Saw Mfg. Co., 1290 University Ave., Rochester, N. Y. 
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(Continued from page 68) 
Name and Description No. Name and Description No. Name and Description No. 
pattern, %” and %”, each First-Aid Cabinet and Supplies Band, 4%", %”, %”, to fit 
Doms’ square shank, %”, ree power machine, each...... 

”, ¥", Ke", %", each... Gauges _ Gere 
Bente %" ee Bit, adjustable ............. COBINE, TGTIES 06.060 sccccces 
Expansive, 7%” to 3”......+- Jointer icdis Diana ataiaiewide obras I NOD oc invs5050%0-0% 

Marking, metal or hardwood Crosscut, 9-tooth, 22” long.. 


Forstner, square shank, 4” 


to a inclusive, by 16ths, 
ee EOE EL Oe rere 
Screw Driver, square shank, 


%,", te”, ¥", each 
Twist Drill for wood, square 
shank, zs” to 3%” inclusive 
by 16ths, reer 
Twist Drill, straight shank, 
ts” to %”, inclusive by 
RIE 66:6: Geresiesiees-0 
Blow Torch 


Bench Duster, 10” 
Glue, round, %” 
each 
Glue, round, 114” 
Marking, camel’s hair, No. 1 
ee 
Varnish, flowing, 2” 
Varnish, flowing, 24” 
Varnish, flat, Ya" 
Varnish, flat, 34” 
Varnish, flat, _ ero 


ee ee) 


eee eee 
eee ree ee eeee 


eer ee eer eeee 


12”, outside 
12”, inside 
| 

Carving Tools 
Sets containing 6 tools...... 
Sets containing 12 tools..... 
Chisels 
Cold, machinists’, 
4”, each 
Mortising Chisel and Bits, 
%” to %” by 16ths, each.. 
Socket-firmer, bevel edge, 
4%”, 1”, and 1%4”, each.... 
Socket-firmer, bevel edge, 
4%", %", and 34”, each.... 
Socket-firmer, plain edge, 


ee 








Mortise, metal or hardwood. 
Panel 
Glass Cutter 
Gouges 
Tanged firmer, 
ground, - yy”, 
%”, ¥4”, 1”, each 
Tanged- -firmer, inside ground, 
ee 4”, %", 4%", %". 
Pe, ocisigtnece-sscswnens 
—. i", %”, and 1”, each. 


Claw, bell-faced, 
Claw, bell- faced, 
Claw, bell-faced, 
Claw, bell-faced, 
Hand Screws 
Adjustable, length of jaws, 
4”, 5”, and 6”, each 
Adjustable, length of jaws, 
7”, and 8”, each 
Adjustable, length of jaws, 
10”, 12”, and 14”, each 
Hatchet, Bench, 4” cut........ 
Jars, Earthenware, 1-qt. capac- 


outside 


n", 


oe eeeee 
eee eeeseeee 


Jointer, to fit power machine 
Planer, to fit power machine. 
ee ee 


Machinists’, 12” 
Mallets, Hickory, 
head 


sere eee eeeee 
ro 


Oilers, Bench, % pt. coppered, 
best grade 
Oilstones 
1°x 2°x 8" in iron box....... 
Gouge Slip, _ 414"x 
2%"x 56"x 
Gouge Slip, ll 3”x 2”x %"x 
I ” 


eee eereresrersseee 














circular for power 


Crosscut, 
machine 

Dado, %” to 17s” to fit pow- 
er-saw arbor 

Hack, frames, 8” or adjust- 


eeoeeeeeseseee 


ee eee ewer eeereeeeeeees 


able 
Hack, blades, 8” 
Keyhole, 10", 10 point...... 
Rip, 7 point, ’22” er 
Rip, circular for power ma- 
chine 
Set, 10 points per inch and 


eeoeeesreeees 


eee were eeeseeseeeee 


Set, 10 points per inch and 
coarser 
Turning frame, 14” 
Turning blades, %”x 12”, 
tooth 
Miter-box, 24”x 4” 
capacity at miter. .....ce0. 
Scrapers 
Cabinet 
Glue, triangular 
Veneer, blade 25%,” 
Oe Se gi re 
Screw Drivers 
Cabinetmakers’, 4”, 6”, and 
8” each 
Quick-return, spiral ratchet. 
Shoot Board, and plane........ 
—_ i forged steel, 
a rn re 
Spokeshaves, adjustable, raised 
ee 
Squares 
Combination, 12” 
Try-, iron handle, 8” 
PRR, SW oso i056-006%.s0500 
Steel Figures, hand cut, 
Ne ics iasaidioleresaigreisle'e-oin'e 
Tapeline, 50’ steel 
Trammel Points, Adjustable 
metal frame, steel points..... 
Turning Tools (For 12 lathes) 
Calipers, 6” inside and out- 


ee 


eeee eters reseresees 


eeoeeeeeereeseeeee 


eee ween eees 


te TIM Os | Ks IE ase, srg en dcnlneisivioisin-e é-00'e10 
Tanged- firmer, bevel edge, Pincers, 6” carpenters’ ........ GEO, 20 GRINS o.015:60:02 50641 
, 4", %", %”, 1”, and Planes Calipers, 12” inside and out- 
ae a eee Block, adjustable, 6” long, a et ee eer 
Clamps BO OUND oro csceeionigresinis Parting Tools, %”.........- 
Screw, adjustable, 24”, 36”, EN os csinicierictelndisinw-aren Round point, %”, > 
ee er ree Combination, adjustable .. SS EEE re 
Screw, adjustable, 60”....... ES eee ee Spear point, 4”, %", %”, 
I I 66:6 88 0:00:60 4e0 Duplex, fillister and rabbet.. eS ere 
Dividers, Wing, 6” and 10”, Fore, 18”, 234” cutter....... —— point, 4”, %”, 3%”, 
OO ee a Irons, a BIR 
Doweling Jigs, with bushings. . Do Thane Chisels, 4”, %4”, 34”, 
Dowel Plate, 6” long......... ee er re OS EO Se 
Dewwtaives, _ of CEN Round, wood, 13%4”........ ‘ Turning Gouges, 4”, 1”, 
Drill OO Ee eee ee Roe. Nae 
Automatic Hand, with 8 drill Smooth, 9”, 134”, or 2” cutter Turning Skews, L.H. %”, 
oo: eee Pinch Dogs, %", 1”, and 1%” a aie. ree 
oS | NM as rclerg clonctes Vora ivlelaieoeiersuats Turning Skews, R.H. %”, 
Hand, 0 to %”, for round- Pliers Oe NE Ga ckdiciwiesresaies< 
ee ETE Vise, 3” jaw, anvil face........ 
Star, for concrete, %” and Side-cutting, 6" ..:....0000. Wrenches 
i. Fae eee Putty Knives Adjustable, 8”, 10”, and 12”, 
Files Rasps, half-round, wood, 10”... RO 
Auger Bit, assorted 6”...... Rules Headless Setscrew, %4” to %” 
Cabinet, 8” and 10”, each.... IN Sea siacictncnamaicieuieieateieas a el 
Card and Brush............ = pd dl _ ene by 8ths and Pipe, 10” and 12”, each...... 
CE cccescccoess | | ptMOEEE wccciipwairctcsiiecve'sice:s S-type or open-end type to 
Mill, bastard cut, 10”....... shrink 5 6 oo ca0s. fit %” to 1” U.S.S. nuts, 
Round, bastard cut, 12”..... Oe ree ee OE ee 
Taper, slim, 5%4” and 7”, each “Back, eo 
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Porter-Cable Machine Company 
PORT(\-(ABLE 1919 Park Street, Syracuse, N. Y. 
ee > AN [.) E 2S ell 


Representatives in Principal Cities 
Manufacturers of MACHINE TOOLS, SANDERS, GRINDERS, SAWS 


Practical tools for schools must be able to pay for themselves on maintenance and construction work as well as 
be available for vocational training work. Students should be trained to use the tools in school that they will use 
after they have graduated. Follow these specifications and your choice narrows to PORTER-CABLE EQUIPMENT 














(CON SIDERED from any angle PORTER-CABLE is 

the choice: Maintenance Man—He is interested 
in keeping desks, chairs, blackboards, floors, etc., in 
A-1 condition. He knows that his TAKE-ABOUT 
HAND SANDERS and SPEEDMATIC FLOOR SAND- 
ERS will doit. He knows that his TAKE-ABOUT will 
quickly pay for itself and the vocational training 
classes may have the advantage of its use in spite of 
restricted budgets. 


Vocational Training Student—You can’t fool him— 


He can’t see any use in tedious hand sanding, for 
instance, when he knows he can do a better job 
much more quickly with a TAKE-ABOUT SANDER. 
Vocational Training Teacher—He has a right to 
practical equipment that his time and his talents 
may not be wasted. 

The School Board and The Taxpayers — Both of 
these groups are interested in lowering school taxes 
and both are interested in the best possible instruc- 
tion for the students. 


PORTER-CABLE EQUIPMENT SOLVES THE PROBLEM 


bi 


Disc SANDER—3 TYPES 
This hine, the pi 


SPEEDMATIC FLOOR 
SURFACERS 4 MODELS: 








the wear and tear of th of 
of feet. School floors and stairs 
are subjected to continual wear 
during the school period. It is 
almost a to preserve 
their rance without a 
SPEEDM: TIC FLOOR SAND- 
ER. The SPEEDMATIC quickly 
restores floors to their origin 





appearance. It is light, easily 
handled, and operates from = 


light circuit. Ideal for instruction work. 


TAKE, Sanders 


Here is th 





of all 
Keep school floors from n showing dustless, has p ater ~ eo yl yours 
sal service that it is the 
standard for performance and 
dependability. Built for accu- 
rate sanding of segments, an- 
gles for built-up work, core 
prints and circular taper work. 
Also useful for light grinding of 
metal and composite material. 
Runs off light circuit. Equipped 
casters for portability. 


for finishi 


k 


BENCH AND PEDESTAL 


SPINDLE SANDERS 


OSCILLATING SPINDLE SAN- 
DER is inexpensive, yet will an- 
swer all of your req ts 
curves and irreg- 
ular work. Saves hours of hand 
sanding and chiseling. Oscillat- 
ing 9 defaces all sand 
marks and uses every bit of 
paper. Table Tilts 45° securing 
accurate drafts and angles. Pe- 
destal model has casters. Plug 
into regular light circuit. 


BELT SANDERS— 
3 TYPES 


BELT SANDER-GRINDER 
solves many surfacing problems. 
dust collecting system. 
Very popular with vocational 
training instructors because of 
the large variety of surfacing 
possible. Long or short pieces, 
sanding down joints, making 
core prints are all within its 
scope. Perfectly safe and an ex- 
cellent sander or all-around 
shop use. 


SCHOOL 
DESKS 





W MODEL T-3 


TAKE - Abour NGANDER. First 

announced in August 1933 it . 4 

i instant acclaim both in 

industry. Its success due 

to recognized value of other 4models 
of TAKE-ABOU 


TS. The T-3's light 


Use The Dustless? Type TAKE - ABOUT mith weight and Perfect Balance make it 


SANDER for mp once ow - account 
of greater power. Vacuum ractically Perfect 
eliminates dust. Like the oth other 4 4 TAKE- 

ABOUT models Same = sandi 


le of every student as an ex- 
olen finish is assured. 





lackboards, 


This boy will 
cern yenlicetsins, | Be 
work when he graduates. withstand both shop 








er Porter-Cable School Equipment 14”, 16” and 
20” “Band Saws, Speedmatic Sa 
nation Woodworkers, also Jointers, 


ws, Ever-R 


. All equipment fully guarante 
and maintenance work 


flat pulley acts as 


A spindle sander. 


and Disc 
and built to 








Write for illustrated bulletins on any of this Equipment or a No-Obligation Demonstration. 
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(Continued from page 70) 


W oodworking— Materials and Supplies 





Name and Description 


No. 





Name and Description 


No. 


Name and Description 





Alcohol, gallons 
Benzine, gallons 
Brads, 2 er 


Carbon Paper, black, sheets.. 
Colors, dry, 1-pound cans 
Burnt sienna 
Burnt umber 
Cobalt blue 
Chrome yellow 
Drop black 
Lamp black 
Prussian blue 
Raw umber 
Van Dyke brown 
Vermilion 
Colors, Ground, in oil or japan, 
1-pound cans 
Burnt sienna 
Burnt umber 
Cobalt blue 
Chrome yellow 
Drop black 
Drop black, ground in japan. 
Lamp black 
Prussian blue 
Raw umber 
Rose lake 
Van Dyke brown 
Vermilion 
Decalcomania Transfers 
Dowels 


me ee, ‘ mage, 


eet 
y%,” hardwood, 


fee 

Rewdl ‘Pins and Plates 
Enamel 

White, 1-pt. cans 

Undercoater, 1-pt. cans 
Fillers, Paste, pounds 

Natural 

Golden Oak 


Fillets, an & y¥%” and 4” 
Glue, hide, best grade cabinet, 
pounds 
Liquid, 1-qt. cans 
Hardware 
Such as brackets, buttons, 
butts, casters, catches, chain, 
chest corners, chest trim- 
mings, corner braces, corner 
irons, corner plates, desk fit- 
tings, door fittings, escut- 
cheons, fasteners, handles, 
hangers, hinges, hasps, hold- 
ers, hooks, knobs, latches, 
lamp fittings, lid supports, 
locks, pulls, smoking-stand 
outfits, springs, stops, sup- 
ports. 








Hooks 
And Eyes 
Cup 
Screw 
Square Screw 
Lacquer, in 1-pt. cans 
Black 


The following woods are used 
in school shops: Ash; balsa; 
bass; birch; cherry; cypress; 
locust; mahogany; maple; 
oak; poplar; red cedar; red 
gum; redwood; sap gum; 
yellow pine; walnut; white 
pine. 
In ordering pine, mill-run, 
kiln-dried will be found suit- 
able for carpentry, while short 
select, kiln-dried 4” and wider, 
or No. 1 shop common, kiln- 
dried will be required for 
cabinetmaking and pattern- 
making. 
Hard wood, for furniture, 
should be specified first and 
second grade, _ kiln-dried, 
standard widths and lengths, 
or short lengths. 

Moldings 

Nails, pounds 
Common, 6d 


Finishing, 4d 
Finishing, 6d 
Finishing, 8d 
Oil, gallons 
Linseed, boiled 
Linseed, raw 


Overlay Carvings 
Panel or Plywood 

3 ply, 5 ply, 7 ply 
Pattern Letters 
Pins, Escutcheon 
Pumice Stone, No. 0 
Rapping Plates 
Rottenstone 


Garnet, No. 

Garnet, No. 

Garnet, No. 

Garnet, No. 

Garnet, No. 

Garnet, No. 

finishing 

Garnet paper can also be ob- 

tained in rolls of 50 yd. each, 

and in widths 3” and up. 
Screw Eyes 
Screw Hooks 











Screws, gross 
Flat-Head, brass 
No. 3 


Orange, cut 4 pounds to the 
gallon, %-gal. cans 
Sticks, assorted colors 
White, cut 4 — to the 
gallon, ¥4-gal. can ° 
Note: Shellac should be kept 
in glass or earthenware con- 
tainers. 
Stains, Oil, 
quarts. 
er es 
Dark Oak 
Golden Oak 


spirit or water, 


Turpentine, gallons 
Twine, balls 
Varnish, %4-gal. cans 


Waste, pounds 
Cotton, white 
Wax, pounds 
Bees 
Finishing 
White Lead, pounds 
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ain” Drawing Training 
Tables are equipment for 
EQUIPMENT <auP 

more than 50 must be of steel, to 

> FOR 

sizes and ar- meet modern de- 

with adjustable tary and fireproof 

or stationary working implements. 

without indi- ‘ 

vidual lockers, No. 94212 Manual snp PATENT PENDING _ No. 94212 

Training Bench yew prirain MANUAL TRAINING BENCH 

ors, a oy one of more than 75 different sizes and combinations. 

PATENT No. 1887399 See Note its very evident strength and pleasing appearance. 
DRAWING TABLE No. 9655 struction from Maple Top. 
floor to the 


“New Brit- gS T iz iz L Manual 
available in your school shops 
rangements; SCHOOL SHOPS mands for safe, sani- 
saker sedhe The “New Britain” |, TENT No. 1887309 
general draw- shown here, is only 
=> AND PATENT PENDING All steel con- Everything on this bench is of steel except the laminated 
wood top. 


WORK BENCHES 

There is a New Britain Work 
Bench for every school shop need. 
All Steel construction throughout, 
except that, top may be of lami- 
nated maple, all steel, or a 
combination of steel with maple 
front vise plank. Furnished in a 
wide variety of styles and sizes 
in single units or as continuous 
benching, in multiples of any 
given single unit lengths with or 
without shelves, backs, end plates 
or drawers. 

Other “New Britain” items 
for school shops include Stain 
Benches, Cabinet Benches, Art 
and Drawing Tables, Sheet 
Metal Work Benches, Battery 
Benches, Steel Stools, Steel 
Drawers, Steel Boxes. Send 

for our catalog No. 707SE. 





PATENT No. 1887399 PATENT No. 1887399 


AND PATENT PENDING = 
STAKE BENCH No. 9600 
30” x 6’ x 32” high 
Standard Lengths—6’, 9’, 21’ 
Standard Widths—30”, 36”, 42’ 
Standard Height—32” 


Maple Top 24” thick, “‘New Britain’? Stake 

Plates, angle iton edges rabbetted flush with top 

and edge; Type O Tubular Steel Sanitary Bench 
Legs, and steel shelves, edges turned up. 


CONTINUOUS BENCHING 


The New Britain Machine Company 


Furniture New Britain. 
imators* 


Conn.U. 
MANUAL TRAINING, VOCATIONAL, AND TRADE SCHOOL EQUIPMENT 








drawn and replaced with maximum ease, in addition to keep- 
ing the space required for the tools at a minimum. 


(Continued from page 66) 
D. It must be possible to return tools quickly and ac- 





curately to their places. 
Ill. The cabinet must be safe. 
A. Sharp edge tools must be placed in least dangerous 
positions. 
B. Fragile and easily broken tools must be placed so 
that other tools cannot fall on them. 
C. Tools must rest securely when they are returned to 
their places. 
IV. The cabinet must be easy and simple to check. 
A. Missing tools should make their absence known auto- 
matically. 
V. Expansion of equipment. 
A. Provision should be made for future additions of 
equipment. 
VI. Accessibility to teacher and students. 
A. Student tool checkers should be able to care for the 
cabinet with ease and accuracy. 


The tool cabinet serving the woodshop of Boude Storey 
School, Dallas, Texas, was designed and built with the fore- 
going factors in mind. The inside dimensions of the cabinet 
are 15 by 64 by 75 in., thus affording ample space for over 
300 tools and items of equipment. 

The problem of economy of space was given major 
consideration. The wall space required for each group of 
tools was reduced to a minimum. Note, for example, in 
F igure 1, that the try-squares are mounted on a rack which 
permits them to be withdrawn and replaced from the front; 
they are not dropped into place from above, thus conserving 
the space above them. Furthermore, they can be withdrawn 
singly or in groups of two to six. The same commendable 
features characterize the support for the backsaws. The 
screw drivers, marking gauges, drill bits, and countersinks 
are mounted in a fixture which permits them to be with- 


The volume of space within the cabinet is utilized to 
advantage. The handsaws, backsaws, coping saws, try-squares, 
hammers, and bit braces occupy a goodly share of the space, 
and yet the least possible wall area has been assigned to these 


Fig. 1. Left-hand side of tool cabinet. — Fig. 1A. 
Right-hand side of tool cabinet 


tools. Figure 2 illustrates the fixture for supporting the 
handsaws. 

The tools are arranged in a reasonably efficient manner. 
Those of frequent demand are easily accessible; note the 
relative positions of the jack planes, try-squares, backsaws, 
screw drivers, bit braces, rules, and wood files. Furthermore, 

(Continued on page 74) 
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WOODCARVINGS—MOULDINGS 
ORNAMENTATION 


HE ordinary every-day project of the vocational 

shop may be lifted out of the ordinary by treat- 

ing it as the finer pieces of furniture are treated 
in the shops of the best furniture makers. It can be 
made an achievement in fine cabinet making through 
the application of carved wood 
mouldings. 


After careful coéperation with 
educational leaders and with 
some of the greatest furniture 
designers, Klise Manufacturing 
Company makes available to 
the Vocational Shops the ma- 
terials with which to build 
these more beautiful pieces. 


“BOOK OF PROJECTS” 


The “Book of Projects” introduces to you not only many fine 
new projects, but also carved wood mouldings, ropes, beads, 
rosettes, etc., and shows you the application of these carvings in 
the enrichment of your projects. A charge of 50 cents per copy 
is made for the book. Complimentary copies to supervisors only. 








Klise Products 


A few typical examples of mouldings and ornamentation are 
illustrated below. There are many other designs available at 
exceedingly reasonable prices, and we will welcome correspond- 
ence in regard to the carved wood decorations of projects. 





G-51—Sizes %” and %” Dia. 


ee e 


D-774 — %" x %” 
ROPE 


MOULDINGS 
Plain turned ro- 








oa... 


R-810—%”, 1”, 
1%”, 14” 
Gum-Wal.-Mhgy. 


Mle nner. 


R-840—1)4” Dia. 


settes are avail- 
able in a vari- 
ety ef design, 
size and wood. 


Many patterns of 
carved rosettes in 
unusual designs 
are supplied in 
a good range of 
size and wood. 





A-6 
%” Dia. 


Rope mouldings 
are a popular 
type of ornament. 
A carefully se- 
lected group of 
patterns are of- 
fered for your 
selection. Ropes 
together with 
beads are stocked 
in several woods, 
numerous sizes 
and in full round 
and half round 
shapes. 


Small Sample Assortment for School Shop Use Upon Request 


KLISE MANUFACTURING CO., Inc. 


Grand Rapids Michigan 
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(Continued on page 73) 

the withdrawal of any tool does not endanger neighboring 
tools. The tools are arranged so that the tool checker. can 
grasp them easily and securely; note, in this connection, the 
positions of the jack planes, hammers, bit braces, screw 
drivers, and backsaws. In addition to their being easily with- 
drawn, the tools can also be returned to their places with 
speed and accuracy. 





CuT 10 FiT hs F's 
sate it 
TTT i 


44 XB HB 
PANEL OF DOOR 


FIG.1, ABOVE, TYPE FIXTURE FOR 
DRILL BITS, COUNTERSINKS, 
SCREW DRIVERS & METAL MARK- 
ING GAUGES. 





FIG.2, RIGHT, SAW SUPPORT. 


C2xernes ; 
——s—__. 











Fig. 2. Tool supports 


The cabinet is safe in addition to being economical. Sharp 
edge tools are placed in the least dangerous positions. The 
chisels are kept in the top drawer, and the turning tools are 
kept in trays. By careful planning, fragile and easily broken 
tools are placed out of danger of accidentally falling tools; 
for example, the bit braces, squares, and planes are out of 
danger of a falling hammer. When the tools are returned to 
their places, they rest securely in their places. 

In spite of the fact that the cabinet herein described, con- 
tains over 300 tools, its contents can be checked accurately 
in fifteen seconds. 

The cabinet was designed with a thought to the future. 
Considerable space was allowed for additions of equipment. 
Furthermore, all jigs and fixtures are mounted with screws 
or bolts, thereby permitting rearrangement. 

Students can care for the cabinet with ease and safety. 
It was designed with the student tool checker constantly 


in mind. 
MIXING COLORS 
Gerald A. Boate, Seattle, Washington 

The inconvenience and delay caused by not having the 
colors desired to touch up a job, may be avoided if a few 
colors are always kept on hand which, if blended, will produce 
almost any shade desired. 

For this purpose, just five cans of paint are needed: blue, 
yellow, red, black, and white. The directions which follow 
show how these colors may be blended to produce desirable 
shades: 

Orange: Red when mixed with yellow produces orange. 
The shade of orange is governed by the quantity of red used, 
therefore the red should be poured into the yellow a little 
at a time while stirring vigorously until the desired shade has 
been obtained. 

Purple: Red and blue when mixed will produce purple. 
The depth of the purple is governed by the amount of red 
used. 

Green: Yellow when mixed with blue produces green, the 
depth of the color depending upon the proportions of the 
two. 

Brown: When small quantities of red and black are stirred 
into yellow, brown will be produced. 

Pink: Red and white, when mixed, produces pink. The 
warmth or depth of the shade is governed by the amount 


of red. 
(Continued on page 76) 
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The need for Economy may cause endless 
worries to those contemplating the Purchase 
of School Shop Equipment. 
Discriminating and Wise buyers eliminate 


| worries by buying Delta Machines. 


Eee 





The responsibility of stretching the school shop dollar on the purchase of new equipment for school shops 
is one that many schoolmen are facing today under the Emergency Reconstruction Act. Classes are large 
so the temptation is present to buy as cheaply as possible in order to get quantity, or to buy only a few 


units at high cost. 


Some of the projects completed with 
the aid of Delta Woodworking Ma- 
chines. These show the adaptability 
and range of project work possible. 





Delta Mfg. Company 
Dept. E-234, 3775 N. Holton St. 
Milwaukee, Wisconsin. 


I want a copy of the new 1934 Catalog K-1. 














Well informed school shop men, however, turn to Delta machines. 
They know that these tools are big enough for all purposes, more 
than durable and strong enough, very attractive in appearance and 
of a cost surprisingly low for the quality delivered. They know that 
community approval immediately follows because of its previous 
acceptance and experience with these same machines. 


NEW 14-INCH BAND SAW 


THIS is the first really im- 
proved Band Saw in years! Has 
n ew T A p A rs +4 a, 
Adjustments for guides. Tilting 
Table on ingenious Double 
Trunnion Supports, Variable Ca- 

, pacity Frame, New Safety Disc 
. Type Wheels, new and conven- 
ient arrangement for quick, ac- 
curate adjustment and many 
other features. 


14-INCH BAND SAW 


No. 890 $43.85 
R 





“Delta” Woodturning Lathe. 
Four-speed, substantially 
made— at surprisingly low 
rice. It has many special 
eatures. 


NEW DELTA DRILL PRESS 


A floor-type drill 
press at the price of 
of a bench model; a 
real _ production-shop 
machine. Very heavy 
cast-iron head, self- 
sealed ball-bearing 
spindle of free-floating 
design. _Interchange- 
able spindles availa- 
ble for routing, shap- 
ing, etc. Quick-set 
adjustable pointer and 
qromeetes quil 
th eating. Ss 
ard spindle fitted 
“Delta-Grip” ch 
Jacob’s chuck also 
available. Head _re- 
versible for shaping 
work if desired. 
drilling, boring, mor- 
tising, routing, carv- 
ing, sanding, shaping. 
Full line of shaper 
accessories are avail- 
able. 
No. 970 — “Delta” 
“Triple-Duty” Drill 
Press, with belt and 


motor pulley, but 
without motor. 


$32.85 
NEW DELTA 4-SPEED LATHE 


Finest lathe ever made for small workshops. 
Timken-bearing head-stock with built-in index- 
ing mechanism. Very heavy steel bed. Gradu- 
ated tailstock sleeve and adjustable pointer for 
depth drilling. Quick-acting tailstock clamp. 
Many other advantages. 
No. 930 Delta “Double-Duty” 11-inch 4-speed 
Lathe, with 3 in. faceplate, Allen wrench, face- 
plate wrench, taper shank, spur and cup cen- 
ters, tool support wrench. 4” and 12” tool sup- 
ports and tool- 
support base 

Less stand, motor and belt. 











USE COUPON FOR MORE DETAILED INFORMATION 


DELTA MANUFACTURING CO. 


DEPT. E234-3775 N. HOLTON ST., MILWAUKEE, WIS. 
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FOR VISES-SPECIFY 
“MORGAN” 


YOU ARE MONEY AHEAD IF YOU DO 


They don’t cost any more and are unsurpassed for strength, 
rigidity and durability. They are guaranteed against break- 
age. Any part broken in service is replaced free of charge. 
When through wear it becomes necessary to replace parts, 
this is easily accomplished because special machining allows 
interchangeability of all parts. 


Continuous Screw Parallel Bar Vise 


Adjustable Steel Handle—Stop in Front Jaw 
Wood Handle Furnished If Desired 


Width of 


Vise No. Jaw,  ameaa 


210A 
215A 8 
220A 10 


Our most popular series for the school 
wood shop. Furnished with or without 
stop in front jaw. Faces drilled for in- 
stallation of wood faces. 


Quick Action Vise (Toles Pattern) 


Width of 

Vise No. Jaw, Inches 
100 7 
200 10 


Has unusually effective and 
durable working action. 
Screw is 1%” in diameter. 
Half nut of high quality 
bronze with accurately cut 
th-eads. Furnished with or 
without dogs in front jaw. 


Stationary Base Machinists’ Vise 


Width of 
Vise No. Jaws, Inches 


30 3 
35 3u 
40 4 
45 4 
50 5 


Is unsurpassed for strength 
and durability. A larger 
portion of the sliding bar is 
solid instead of being cored 
all the way through as in 
other vises. 


Width of 
Jaws, Inches 
3 


3Y% 
4 
4% 
5 


A specially designed lock- 
ing nut permits all the ad- 
vantages of Swivel Base 
Vise, and yet the rigidity, 
strength and durability of 
the Stationary Base Vise. 


We will gladly quote on your requirements or send 
illustrative material upon your suggestion to do so. 


WRITE 


MORGAN VISE CO. 


120 N. Jefferson St., Chicago, III. 
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(Continued from page 74) 
Flesh: A small amount of pink added to yellow produces 
flesh color. 
Gray: A small quantity of black, when added to blue, 
produces gray. To lighten the gray, white must be used. The 
amount of .black uséd, governs the shade of gray produced. 





BRIDGE. LAMP 















































A-/ pe. Z pipe 48"fong. 
B-3 regs 2% Fx 22" 
C.-3 leg braces 2% 2x7." 
Q-/ orm 3°» f°» 25" 
£-/ orm brace ji 3% 14" ates 
ee . 4” 
f-/ sort iron sheet - 5” dia. «jg th. 
G.-/-24 gauge sheer brass $” Az. 
41.-/-24 gauge sheet harass 3” syvare. 
&.-/0- ZX" round heed iron rivers. 
K- 6-10-24 machine screws. 
£.-/pe. gum or poplar /Z “sg “x2” carved ro 
resemble hommered tron. High tights are 
si/vered. 
i+. Hammer al/ metal parts. flat sron parts 
riveted. Legs fastened ro pipe with mach. 


TT screws. Paint tron black - sand 70 show high 
N lights. Finish with clear lacy ver: 
<4 





Plug with wood dowe/ 2” fong 























RAB. 


~ OH 
7 


Ss’ Squares 





















































LAVE. 





Bridge lamp, designed by Richard Noyes, Moorestown, 
New Jersey 


CIRCULAR SAWS, THEIR CHARACTER: 
ISTICS AND USE — VIII 


John E. Doren, Supervisor of Industrial Education, 
Eureka, California 
(Continued from October 1933) 
Section IV — Groover Saws 
Definitions 

Groove: A groove is a channel of any cross sectional shape 
made in the surface of a piece of lumber, regardless of its re- 
lation to the grain of the wood, or to any other surface of the 
same piece. The term “groove” is a very general term. 

Plow: This is the trade term commonly used for a chan- 
nel of rectangular cross section cut into one surface of a piece 
of lumber and parallel to one of the other faces or edges. The 
direction of a plow is approximately in the general direction 
of the grain (see Fig. 17). 

Dado: This is the common term for a channel of rectan- 
gular cross section cut across the grain of the wood when the 
channel is cut across one of the broad faces. Even though 
most dados are cut approximately square across a face, the 
term applies to a channel cut diagonally across the face also. 

(Continued on page 79) 
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new DRIVER IOOLS increase 
the scope of school shop work 


In selecting school shop equipment, you can be 
certain that a choice of these new Driver Power 
Tools will prove most beneficial. They incor- 
porate advanced mechanical improvements and 
conveniences which increase their utility to an 
unbelievable degree. Even at full capacity on 
daily production work these rugged tools will 
maintain their unvarying precision and accuracy 
over a period of many years. Skilled workmen 
using only the finest materials construct them, 
yet if yours is the leanest of budgets it will be 
ample to purchase these splendid machines for 


DRIVER 
10” BENCH 











SAW they’re surprisingly inexpensive. We can give 


Cuts full depth to 344”. 

Table is made of annealed gray cast iron 15” x 21” 
without extensions, 31” x 21” with extensions. 

Base has removable plate for changing saw blades, 
base extension carries floating motor base which pro- 
vides proper belt tension automatically. 

Equipped with enclosed, dust-tight S.K.F. Ball Bear- 
ings. 

Arbor is machined steel 34” in diameter at bearings. 
Size at saw 4%”. Pulley size 54”. Raised and lowered 
on 134” solid steel rack and cut steel pinion. 

Table tilts on steel fulcrum with convenient locking 
and adjusting wheels. 

Ripping fence is 25” x 1144” x 5%”. Locks front and 
back, and guide bar indicates scale in inches. 

Newly designed guard and splitter give complete pro- 
tection without interference at all times. 

Weight (shipping) of model B911 shown above is 215 
lbs. without the motor. 








DRIVER WOODWORKING LATHE 


This remarkable tool has a swing of 1014”. The bed 
is made of rigid cast-iron aged to insure permanent 
accuracy. The length overall is 57” and distance be- 
tween centers is 37”. The hollow head spindle turns 
on pre-loaded S.K.F. Ball bearings, a double row at the 
front and a single row at the back. The front end of 
the spindle has a right hand thread for the face plate 
and the opposite end a left thread for large face plate 
work. This remarkable tool is built with the strength 
and mechanical precision required for metal turning 
and is equally as efficient when turning large. bulky 
pieces of wood as when turning small diameter dowels. 
The shipping weight is 180 Ibs. 


Listed below are other Driver Power Tools. 
Address Dept. IA9 for complete details. 


BAND SAW ‘FLEXIBLE SHAFTS 
SHAPER JIG SAWS 
GRINDERS — MOTORS 
CLUTCHES ACCESSORIES 


you but a glimpse at their many features below, 
but at your request we’ll gladly send detailed in- 
formation, on these and other Driver Tools. 


DRIVER 4” JOINTER 


The overall length of this tool is 28”, width 1034”, height 
714”, shipping weight (without motor) 98 Ibs. 

It is equipped with 3 high speed steel knives and has S.K.F. 
sealed, dust-tight Ball Bearings. 

The balanced cutter head is 414” long, safety type, and is 
integral with the shaft. It is machined from solid bar steel. 
Fence tilts 45° right or left, being controlled by a spur 
gear. Base is of one piece construction, with ways and 
bearing supports carefully machined. Spring tensioners 
usually employed to hold tables to base are eliminated in 
favor of positive grip nuts which assure correct alignment. 


NEW DRIVER 
“900” DRILL PRESS 


We haven’t space to tell you of 
the features which make this 
tool ideal for carving, inlaying, 
mortising, dovetailing, routing as 
well as drilling, but here are a few 
of its many features. Pilot wheel 
feed increases convenience. One 
spindle used for all types of work. 
Pulley is suspended between two 
S.K.F. bearings relieving vibra- 
tion particularly at highspeed. 
Jacob’s 4%” Key Chuck is sup- 
plied as regular equipment. Plain- 
ly indicated square steel depth 
gauge adds to the accuracy 

of this tool. There are many 

other exclusive Driver fea- 

tures fully described in our 

free illustrated catalog. 





WALKER-TURNER CoO., INC. 


Plainfield, N. J., U.S.A. 
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SOMETHING NEW! 


The ease and rapidity with which a Cutawl cuts 
through 4” or %” plywood, wallboard, 
sheet metal, or what have you, is 
astonishing. Stage sets you’ve 
always wished you could 
make for your 
school, signs you’ve 
. wanted your boys to 
= make for years, de- 

= 7 sign patterns intoys, 
furniture of all 
kinds, and a thou- 
sand and one proj- 
ects beyond the 
range of your equip- 
ment or hand tools 
are now possible 
when a Cutawl 
helps you. 








e SIMPLE 
e PRACTICAL 
e INEXPENSIVE 


™ Cutauwt 


FREE DEMONSTRATION 
To demonstrate just how the Cutawl does its work we will gladly ar- 
range to have one of our representatives call at your convenience to 
show you in your own shop exactly what the Cutawl will do. 
Of course, you assume no obligation 
or 

if you prefer, we will merely send you descriptive circulars upon receipt 
of your request. 


INTERNATIONAL REGISTER COMPANY 
29 S. Throop Street Chicago, Illinois 


A Better Position 


YOU CAN GET IT 








Hundreds of teachers will earn two hun- 
dred dollars or more this summer. SO CAN 
YOU. Hundreds of others will secure a bet- 
ter position and a larger salary for next year. 
YOU CAN BE ONE OF THEM. Com- 
plete information and helpful suggestions 
will be mailed on receipt of a three cent 
stamp. 


Continental Teachers Agency, Inc. 
1812 Downing St. Denver, Colo. 


Covers the ENTIRE United States 


School Officials! You may wire us your 
vacancies at our expense, if speed is urgent. 
You will receive complete, free confidential 
reports by air mail within 36 hours. 

















ART METAL 


and 


JEWELRY 
WORK 


EQUIPMENTS 
and SUPPLIES 














We make a specialty of equipping and supply- 
ing schools, clubs and summer camps for this 
work and carry all kinds of materials used, 
including gold, silver, copper, brass, pewter 
and nickel silver, in sheet and wire form, and 
semi-precious stones. 


““Rose’’ anvils and hammers. 
The first to be used in school work. Beware 
of inferior substitutes. Specify ‘‘Rose’’ when 
ordering. 
We take pride in our reputation for service. 
No order or request too small to receive our 
prompt and careful attention. 
Our Brochure ‘‘The Metal Crafts’’ is full of 
helpful suggestions. Sample copy sent free. 
Subscription price for three issues, 50c. 


Send for our catalog R. 


Metal Crafts Supply Co. 
37 Aborn St., Providence, R. I. 





OIL STONE HONER 


Teach correct way of 
hand sharpening all edged 
tools on MASTER oil 
stone honer. 


Vitrified stones 1044” x 
214”, reversible, rotate on 
axle in oil; instantly 
locked securely in posi- 
tion. Iron non-leak case 
with durable finish, rub- 
ber feet. 


“MASTER” HONER supplements and improves present sharp- 
ening equipment. Keeps tools sharper and prolongs life. 
Made in 3 stone (illustrated) and also 2 stone models. Write 
for prices and circular. 


WISCONSIN ABRASIVE CO. 

130 W. Pittsburgh Ave. Dr. 9572 Milwaukee, Wis. = 
PLURALITY OILSTONE 
TOOL GRINDERS 


Meet School Shop Needs 


Now available in 3 sizes 
No. 425 Plurality Sub Jr. 
No. 450 Plurality Jr. 
No. 475 Plurality 












Here is the most efficient, service- 

°. 

Pluralit able and convenient tool sharpen- 
Y ing machine ever made. Now in 


three sizes to suit every need. Com- 
bines five basic units in one: Coarse 
oilstone wheel, fine oilstone wheel, 
grinding cone, leather stropping 
wheel, and emery wheel—Compact 
—Easily Accessible. Especially 
shop use. Has 
ball boasing direct motor drive. 


Write for detailed information. 


Mummert-Dixon Co. 
HANOVER, PA. 

















Originators and Pioneer Manufacturers of Oilstone Tool Grinders 


February, 1934 
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(Continued from page 76) 
Notch: This is the better term for a channel cut across an 
edge in contrast to the dado which is cut across a broad face 


(see Fig. 18). 
Slot: This is the trade term frequently used for a chan- 


SPURS -\ RAKER 
\ a! 


GROOVER SAW. THE TEETH 
ARE GROUPED. Two SETS 
OF SPURS TO EACH RAKER 


FIG. 20 


CUTTING EDGE 








RELIEVED” 
DIAMETER. THICKNESS 
MUST NOT BE MEASURED 
LESS THAN HERE 
DIA. OF COL 
LARS ON THE 
ARBOR 
Spurs 
BACKEDsAY| SPURS 
OFF SLIGHTLY 
SET FOR 
SIDE CLEARANCE. FIG.22 
FiG.2)i 








SECTION OF GROOVER 
SAW THROUGH SPUR 


nel of rectangular cross section cut into the end of a piece of 
lumber (see Fig. 19). 
Groover Saws 
(Huther Bros. Patent Tooth) 

A. Purpose. The real purpose for which groover saws are 
made is: 

1. Grooving: 

a) For cutting rectangular channels in lumber parallel to a 
true face or a true edge: for “plowing.” 

b) For cutting rectangular channels perpendicular to the 
edge of lumber, that is, across the grain, viz., for “dadoing,” 
and also for “notching.” 

c) For cutting rectangular channels in the ends of lumber 
parallel to a true face, viz., for “slotting.” 

2. For accurate and smooth grooving. 

B. Characteristics of the groover saw: 

1. The body is: 

a) Of uniform gauge throughout. 

b) Made in standard thicknesses % to % in. by 16ths. 

2. The teeth are: 

a) Grouped. Two sets of spurs to one rip tooth (see Fig. 
20). 

b) The spur sections are slightly: 

(1) Set for side clearance — approximately 1/100 in., and 

(2) Backed off for easy setting and filing (see Fig. 21). 

(3) The spur teeth are usually filed with their front edges 
slightly raking. 

(4) The spur teeth are usually filed with pronounced bevel 
on both fronts and backs. 

c) The rip teeth or “rakers” are: 

(1) Neither set nor swaged, and are 

(2) Dressed approximately 1/64 in. shorter than the spur 
teeth. 

C. The groover saws are designed for: 

1. Making shallow grooves. 

2. Cutting in dry, well-seasoned lumber. 

3. Smooth cutting. 

(Continued on page 85) 
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GALLMEYER & LIVINGSTON 
MACHINES MEET SCHOOL 
NEEDS EXACTLY srewieass 


The far-flung acceptance of the ‘Union’ 
Line of woodworking machinery by school 
shop men has been based on sound, efficient 
economy and the superior service these 
machines render. Compact, portable and 
specially safeguarded Union Machines have 
been designed, after a careful study of 
school requirements, to exactly fill the shop 
instructor’s needs. 






> 


Effortless ease of operation, maximum 
speed in turning out work, a strength and 
ruggedness far in excess of normal require- 
ments, are just a few of the features that 
have combined to place 
Union machines in the 
front rank of woodwork- 
ing machinery. Add to 
these an amazingly low 
first cost plus a low op- 
erating cost and you have 
a combination that is hard 


to surpass. 
























Illustrated here are but a 
few machines in the com- 
plete “Union” line which 
also includes Motor -in- 
Head Speed Lathes, Plain 
Saws, Swing Saws,,Double 
Spindle Shapers, 16” and 
30” Band Saws, etc. 


Write for a copy of our latest 
catalog which illustrates and 
describes in detail the complete 
line of “Union” Woodworking 
Machinery. 


Single Spindle Shaper 


Gallmeyer & Livingston Co. 
214 Straight Ave. 
Grand Rapids, Michigan 











SCHOOL SHOP ANNUAL 





Metal-Working Equipment 
and Supplies 


Teachers and supervisors may find these maximum lists help- 


ful in checking their inventories or preparing their budgets. 





February, 1934 








Name and Description 


No. 


Name and Description 


No. 


Name and Description 











Air Compressors, for machine 
shop, foundry, or forge shop 
ee A 
Arbor Press, bench or pedestal 
type 
Barrows 


ey 


Scrap 
ETE ED 
Benches 

Coremaking 

For metal working, iron or 

steel legs. Tops metal or 


ee) 


ee ey 


Blackboard 

Permanent or portable...... 
Blowers, for furnaces, forges, 

etc. 
Blowtorch, 1-qt. size......... 
Bookcase 

For reference books, cata- 


ee) 


Boring Mill, vertical or hori- 
Rr ere 
Bulletin Board... ........0..5% 
Cabinets, wood or metal, for 
filing class records, instruc- 
tion sheets, drawings, etc., or 
for tools and supplies....... 
Casehardening Boxes 
Centering Machine 
Chain Hoists, differential, du- 
a, re 
Chairs, tablet-arm if needed 
for related-subjects room, or 
demonstration section....... 
Chuck 
Drill, selected sizes, each... 
Lathe, combination, 4-jaw, 
selected sizes, each....... 
Lathe, independent, 4-jaw, 
selected sizes, each....... 
Lathe, universal 3-jaw, se- 
lected sizes, each 
Milling machine, universal.. 
Core Oven, for foundry....... 
Cranes and Hoists, air, electric 
or hand, of the jib, traveling, 
or portable type............ 
Cupola, for foundry, coke or 
electric, 4% to 1-ton capacity 


eee etree teee 








Desk 
Teacher’s, with drawer com- 
rere 
Chair, to match desk........ 
Die-Filing Machine ........... 
Dividing Head 
Drill 
Bench, hand 
Breast 
Electric, portable 
Hand ; 
Post, hand or power........ 
Radial 
Sensitive 
RIDEIEE, DOWEL 6 6:06.0:00 650065 
Flasks, 2 or 3 part, steel or 
snap type 
Forge, coal or gas, with hand- 
or electric-driven blower.... 
Furnaces 
Annealing 
Bench 


ey 


a 


Casehardening 
Cyanide 
Gasoline 
Heat treating 
0 ee ere 


Gear-Cutting Machine..... ee 


Grinder 
Bench, hand or power driven 
Combination grinder, buffer 


| 


ee ee eee ee ee 


ee ere 
Emery, bench or pedestal 
Oe eee 
Face, with magnetic chuck.. 
Portable tool post.......... 
Precision, for external and 
internal grinding ........ 
Universal tool-cutter, drill 


and reamer grinder....... 
Wet tool 


Hand Picks, for cleaning in- 
side of cupola, 1% to 2% 
ED civic siadiesoe-ns can geere« 


Hack Saw, motor or belt driven 
Hardness Testing Machine.... 
Lathes, belt or individual 

drives 
Automatic 
Bench, 6” to 11” swing, 11” 
to 36” between centers.... 


er 


seer eereeeeeeeeee 








Change gear, 9” to 14” swing, 
18” to 36” between centers 
Quick-change gear, 9” to 16” 
swing, 18” to 36” between 
centers 
Semiquick-change gear, 9” to 
18” swing, 18” to 42” be- 
tween centers 
Turret 
Milling Machine 
Plain, cone or motor-driven 
OS NTS ee Cen 
Universal, cone or motor- 
GVIVER TYBE. 2.66 cc cesens 
Nibbling Machine............. 
ee 
Planer, belt or motor driven.. 
Power Hammer, for forging 


ee 


GROCENIONS 506600000 %00 
Punches, metal, hand or power 
ON I ere 
IID occ arescislecsaso nies 
Relieving attachment for 

ee eee 


Sandblast Outfit, with cabinet. 
Sand Sifter, for foundry, hand 


Counter, for machine shop.. 
Platform, for foundry, 1000- 
lb. capacity 
Shaper 
Slotter 
Snap-Flask Jackets, to fit snap 
flasks used 
Straightening Press 
Surface Plates 
Swage Block and Stand, for 
forge shop 
Taper Attachment for Lathe. . 
Truck, warehouse 
Tumbling barrel, for the foun- 


eee ee ee 


Blacksmith 
Drill press 
Machinist 


Shaper 
Welding Outfit 
Acetylene 
Electric 


ee) 








Metal Working—Small Tools 












































Name and Description No. Name and Description No. Name and Description 
Arbors ers and shell drills, se- NN ois 56 on. doeaowies 
Drill chuck to suit require- lected sizes, each......... Ce. re 
MEE. ao sancncedvescensos Bearing Scraper; sets ......... Hard brushes for the foundry 
Reamers, various sizes, each Bellows, for foundry class.... Soft brushes for the foundry 
Shell tool, various sizes, each Bevel POWAGIOG, .....06e000- Bulb Sponges, for molders.... 
Straight shank for shell Brooms and Floor Brushes, Draw Pins, for molders....... 
reamers and shell drills, for shop and foundry....... Calipers i 
selected sizes, each....... Brushes : Hermaphrodite, 4”.......... 
Taper shank for shell ream- Oe 2 ee Hermaphrodite, 6”.......... 











(Continued on page 82) 














February, 1934 SCHOOL SHOP ANNUAL 


FURNACES 


The furnaces and combinations here shown are just several 
of a variety designed and developed for the school shop. 
Stewart Triple Purpose Furnace No. 4A Bench Metal 
Melting Furnace 





Gas Fuel 
This melter is fitted 


with a No. 4 Graphite 
crucible, lined with 
heavy firebrick and fit- 
ted with a _ swinging 
cover for the melting 
of brass, copper, and 

aluminum. Assures 

fast, quick heats. 


Gas Fuel 


Bench space 
Shipping weight 

This very complete and compact unit is very popular for edu- 
cational purposes and the toolroom—an assembly of three of No. B68 Round Pot Furnace 
our standard Stewart Furnaces making a complete, compact 2h ted ti ot & 
plant covering practically the whole range of the heat treat- cated eth & pened 
ment of metals on a small scale. ; sted get, 6” tn Gemmter 
Crucible section for lead, cyanide, or salt hardening fitted ch 3” Cin, ae tone 
with 6” x 12” pressed steel pot. Interchangeable to accommo- : , ’ 

. . . cyanide, or salt harden- 
date a No. 12 graphite crucible for metal melting. : ion. Contin be 
Oven section for general heat treating of carbon or high speed a in ail 
steels. ‘ : , tempering. 
High speed section for tool dressing, rod end work, and forging. Saeed alah 
The illustration above shows a Turbo Blower mounted below heavy refrac- 
the table with push button starter. _ ; ; jantes aad 
A very complete and space-saving unit. Can be furnished in Goud so thét mo Game ctsthes 
other combinations. the pot direct. 

No. 152 Forge—Ideal for Small Work Gas Fuel Height _ 
This unit is very handy and one that can be placed con- Bench space. ... 


veniently on a bench or small table for the heating of Shipping weight 170 Ibs. 


small pieces to be forged, for the heating of rods for bend- 
ing, for tool dressing, and for the taking of end heats. SK 248 Forge 
It has a small opening at both ends so that center heats ? i 

can be taken or it can be worked from both ends. Ideal A sturdy, well built forge designed 


where a quick intense heat is required. The top is . 
removable to handle a wide variety of work. for tool dressing, rod end work, 
Entrance heating for bending, welding, the 
Bench space mite taking of center heats, and many 


Overall height : 
Shipping weight " other purposes where a fast high 


heat is required. Welding tempera- 

ture secured in 20 minutes. Fitted 

with air curtain in front to 
Furnace protect the operator and 

Fe Unit = the left is used equipped with a propor- 

or cyanide hardening, lead tional gas and air mixer 

hardening, or other liquid heat : ; i 

for hardening. It can be used and a quenching tank with 


for melting soft metals. It is 

fitted with a pressed steel pot oe Sor Compe 
6” diameter x 6” deep or 6” 

diameter x 8” deep. 





Two Purpose 








Specifications Heating depth 


Gas connection = os a 
Air connection Rear opening.........: 3” diameter 


Floor s — . 
Shipping weight. " Shipping weight 450 Ibs. 


ACCREDITED REPRESENTATIVES AND DEALERS 
HENRY G. ; BERT L. L J. W. LAZEAR J. W. BLACK - + WESSENDORF, NELMS & CO. 
4801 Park _ As Sis Ered P. O. Box 3074 11 West 42nd St. 19 Sidney St. 317 Preston Ave. ‘ 
Indianapolis, Ind. Cleveland, Ohio , Tenn. New York City, N. Y. East Haven, Conn. “Houston, Tex. 
R. C. SPERRY 
SIDNEY J. PFAFF H. F. FETZER JOHN J. NORMOLYE CO. R. C. SCHWARZ . R. GRAM 604 Chamber of Commerce Bldg. 
1949 University Ave. 130 So. 2nd St. 607 Third Ave. 943 Granite Bldg. 510 Everett St. Pittsburgh, Penna. 
St. Paul, Minn. Rockford, Ill. Moline, Ill. Rochester, N. Y. Lansing, Mich. 
Canadian Factory and Office 
F. A. SEEGE 6 DON C. CAMPION C. M. BIGGER CO. PAUL SLADKY 
338 Luckie £. N.W. .s yo _ Ave. 4619 Woodward Ave. 714 Transportation Bldg. 3906 N. 19th St. FLEXIBLE SHAFT CO., Ltd. 
Atlanta, Ga. Philadelphia, Penna. Detroit, Mich. 4th and Sycamore Sts. Milwaukee, Wis. 349 Carlaw Ave., Toronto, Ont. 
Cincinnati, Ohio 
For complete specifications and catalogs, write 


Chicago Flexible Shaft Company 


5529 W. Roosevelt Road, Chicago, Illinois 
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Name and Description 


No. 


Name and Description 


No. 


Name and Description 


No. | 





Inside, 4 
Inside, 6 
NE EEE T ee 
II 6.50 Svinie xin aslevcies 


eee eee ee eee eee eeee 


Comer TEMS 2... ccccccccces 
ee a 
” and 


ros ia 5%” and %”, a. ae" 
Biasard point, %” and 4”, 
MET cegcanicuemamina armas 
Round nose, 3%” 
SE GcicGuiies ocmameeasaoe 
Clamps, 4” and 6”, each....... 
8” and 10”, A 5 INS 
Flask, for the foundry...... 
Strap, various sizes, each.. 
Coke Forks, for foundry...... 
Collets 
For milling machine, selected 
sizes, each 
For lathe, selected sizes, each 
Combination Squares, with 
hardened peal and blade, 
and protractor head, 9” and 
12”, each 
Counterbores, straight and 
tapered shanks, _ selected 
CINE oscao caine + sees 
Countersinks, for metal....... 
Crucibles, of suitable sizes, 
Serre rrren 
Shanks, single, end to fit 
| ae ae ee ee 
Shanks, hand, to fit ladle 
Tere 
Crucible Tongs, to fit crucibles, 
|e oS OR EES 
Cutters 
Amman; ..... «0000000 
ee 
Concave-milling ............ 
Convex-milling ............ 
MI o5.i5.5-0's 9.05: v:ces'e< 
Face-millin 
Formed-milling ............ 
Grooving 
Involute gear teeth......... 
NE aiciei5.0:5:67605.1oeuew 
III o550.5:3:00300sy00 
BECEOE-GUCUNE .....cccccccose 
Dividers 


ff 


eeeeresreseeeeee 


eee eee eeeeeeeeeses 


Drifts, different sizes, each.. 
Drill sleeves, different sizes, 

EE rn 
Stand for Nos. 1 to 60...... 
Stand for ve” to %” by 64ths 


~~ bastard, 8” and 10”, 


Pe alae double cut, 6”, 
©; OOO WH, Goo ccc ccs 
one, smooth, 8” and 10”, 
Mill, smooth, 8” and 10”, 
Gti Cawid braceee:6-ons%s as 
Round bastard, 8”.......... 
Square bastard, ae 
Swiss, various ‘shapes, each. 
Three-square, double cut, 6” 
Warding, double cut, 6”..... 
First-Aid Cabinet and Supplies 
Forge Tools 
Drift pins, flatters, fullers, 
hand and handle punches, 
hardies, hot and cold cut- 
ters, set hammers, and 
swages for the forge shop. 
Gate Sticks, maple, for foundry 
Gauges 
RN ee bie pccaterainecoieiere 
BN Seni inisasonewweso:s 
eS ee 
Screw pitch, 
eee area 
IN devin cscroroiaserevoiaveumiunereers 
Gloves, asbestos, for foundry 
Goggles 
or machine shop.......... 
IN iio. o0ssc0seenee-s 
Hack Saw 
Blades, hand, 18T, 10”, doz.. 
Blades, power, 14T, 12”, doz. 
Frames, adjustable ........ 
Hammers 
in Sc oi wertaadaees 
Ball-peen, 13-, 16-, or 20-oz.. 
Blacksmith’s, various kinds, 
eee a eee 
Riveting, 9- and 12-0z., each. 
ee eee 
Indicator 
EE cos cde nasgoeiesawedie 
Universal or universal dial 
Ree each 


ee eee eee eter eeeseeeee 


eee e were eee eeeee 


I a5 osad cies aveeuee 408i 


EN sr alieis-saarenoseaeis 
Lathe Dogs, %”, 4”, 1", 1%", 

2”, 334”, and 3”, Ny gracias 
Leggins, fireproofed duck, to 

protect students when a 

ing in the foundry, pairs.. 
ee NN, 6 o:9.0:0 04-90-0006 
Lifting Screws, for molders.. 
Mandrels, selected sizes, each. 
Mallets, wood or soft face.. 
Micrometers 

Temes, £96 00S" 2.0.50 cesiccce 








Punches 
Center, 4%” and Hs", each.. 
Hollow, ye", 4%”, and 1”, 
ME nt daa cane enaecneia 
Pin, %”, da”, ve”, va”, and 
6 wicde 00 4-0 
7) ES ee rener 
ers 
Hand, for foundry.......... 
Floor, for foundry.......... 
Reamers 
Adjustable, various sizes, 


aa eee eee 
Hand, various sizes, each... 


Taper pin, various sizes, 
MMe ioichwia xs <cibileisaeniens 
With taper shank, various 


0 Rr 
Riddles, 4%” and %” mesh, 18” 
diameter, for the foundry, 
ME. iciaesmaeeeciedaseeedas 
Rivet Sets, assorted sizes, each 
Scales 
Steel, 6”, graduated &” to 


eee reer e reese eeeeseeee 


Snips 
Se 
Ee ee 

Sockets, for taper shanks, drill 
and tools, selected sizes, 
OEE oa. towenidtehsoses asians 

Soldering Coppers and Han- 
ee ee ae 

Spray Can, for molders....... 

Sprinkling Cans, galvanized 
iron, 16-qt. capacity, for the 
foundry 


eee rere eeseeeserees 


Sprue Picks, for molders...... 
Squares 
Eee 
EIN oniccicscccccecs 
Steel Figures, i" eee 
Steel Letters, 1%”, sets........ 
Swabs, for molders........... 
Tapeline, steel, 25’............ 
Taps and Dies 
Machine Screws, sets....... 
eS eee 
S.A.E. %" to %”, sets...... 
Doo. Se 00 F5 , BB. 065 


ongs , , 

—s, various kinds, 

wean. ise ‘the foundry... (oe 

Shake-out, for the foundry.. 
Tool Holders 


Drills OO Se rere error 
MING cvndicsccansesewanewne Outside, 1” ree Cutting-off tools ........... 
High-speed, taper shank, meme, S (6 8" ......00005 5 i en 

various sizes, each........ Molding Boards Oe ee ene R.H. and L.H. offset shank 
Jobbers, straight shank, ys” Molding Sticks and Trowels, | EES 
to %” by 64ths, each...... various kinds, each. . Reinien's Sets SE eee 
| SY ea Nippers, end-cutting, 5”....... Straight shank ...........+. 
——o Nos. 1 to 60, Oilstones, medium te fine, 2 
ss raldc ohpiatp loca era seee saa real BD arin calaiinsnioe balsas soos Tool-Holder Bits, square, %4”, 

Tener shank, %” 1” by Oil Storage Tank, with pump. te”, %”, ve”, ¥," Say 
16ths, Ag tact cuca Pails, galvanized, 12-qt. capac- Trammel ’Points, ee 

Emery ity for the foundry......... V Blocks and Clamps, pairs... 
Rub-stones for cleaning cast- Parallels Wheel Dresser ..........0.00. 

ings in the foundry....... PE sistas io. cve Gisiaisieie'e Wrenches 

[i A ae ere Steel, assorted sizes, each.. Adjustable, 8” and 10”, each. 

Files Pliers " Pipe, 8” and 12”, each... ces 
Die sinkers, various shapes, Combination, 6”............ Tap, adjustable, various 

MI fociawActeciats Hatnaclascuoraion SIE CULES, sis01s10 01055 0:0:0:05 Se eee 
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© COMPLETE MODEL 
AIRCRAFT MANUAL 


By Epwin T. HaMILtTon. 66 models, 85 
plans, 77 photographs, 120 insignia, over 
500 illustrations on construction details, 
complete aviation dictionary, and other 
attractive features. 588 pages, $3.50 


"Quite the best book of its kind 
that has so far been published.” 








—SCIENTIFIC AMERICAN 


e@ THE BOY BUILDER 


By Epwin T. Hamitton. An up-to-date 
book for boys on how to build things of 
wood, telling him how to make over 100 
things that fit into the life of today at 
practically no cost. 


290 pages, profusely illustrated, $2.00 
"A veritable treasure chest for boys 





who like to make things with tools." 





—BROOKLYN DAILY EAGLE 


Harcourt, Brace & Co. 383 MadisonAve.N.Y. 
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The 
_ Catalog 
You Want 












No teacher of Metal 
Crafts can possibly af- 
ford to be without it. Not only is it a great help but 
it will open up new possibilities, give new ideas in 
teaching. 

Everything from the lowly Iron Bar to the fanciest 
Iron and Brass Ornaments, from Screws to the most 
delicate Cabinet Hardware, Special Paints and a riot 
of materials ‘“‘Hard-To-Get”’ will be contained there- 
in. Also a full line of Metal Working Tools. 

Write for your copy now. It is 25c, refundable with 
first order for $5.00. 

Do you know all the features of our complete service? 
Write for full and free information. 


. 541 West 35th St. 
The Wrot Iron Designers \..,, York, N.Y. 


























Equip With Latest Standard 
Tools for Metal and 
Other Art Crafts 





T HE complete lines of Dixon Tools 
for Metalcrafts, Leathercraft, Lino- 
leum and Wood Block Printing, Wood 
Carving, Lapidary Work, etc., which 
are illustrated in the new Dixon Cata- 
log, represent the best and latest 
development in equipment for these 
branches of manual training in public 
and private schools. 
From the Di 
fetus. sake 20 O70 
requirements with greater ease. You can also 


order with confidence that your tool equi t 
will be up-to-date and of quality to sive Dupils 








the best possible aid in their work. ee 


WILLIAM DIXON INCORPORATE 
34 E. Kinney Street, Newark, N. J. 














AMERICAN 






IN INDUSTRIAL SHOPS 


Use sheet metals of recognized value and 
reputation—and adapted to all purposes. 
Our free booklet, ‘“The Evolution of a 
Tin Can,’ describing briefly the pro- 
cesses of manufacture, will interest you. 
Insist upon AMERICAN Black Sheets, 


Keystone Rust Resisting Copper Steel BE 
Sheets, Apollo Best Bloom Galvanized 




















Sheets, Galvannealed Sheets, Heavy-Coated Galvanized Sheets, Formed 
Roofing and Siding Products, Tin Plates, Terne Plates, Black Plate, Etc. 


Write us relative to your sheet steel requirements. This Company also manufactures 
USS STAINLEsS and Heat Resisting Steel Sheets and Light Plates for all purposes. 
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Materials and Supplies 
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Name and Description 


No. 


Name and Description 


No. 


Name and Description 


No. 





Abrasive Wheels ....... saetaiae 
Acetylene Gas, in drums, for 
ME oC ie anosasivowe se 
Aluminum Pigs, “for foundry.. 
Babbitt Metal . 


Bearing Blue, aise 
Pe 
Belt Lacing Material......... 
Tre 
Bolts 
Carriage, selected sizes, lots 
OF 100 CRON sc .cccciicee 
Lag, selected sizes, lots of 
EE cia sictsiresiesie nar 
Machine, selected sizes, lots 
arr rrr 
S.A.E., selected sizes, lots of 
ee rer 


Stove, flat or round heads, 
selected sizes, in lots of 
re eee 


rass 
Bars, ¥a”, %”, Ye”, and %” 
thick; 3” to 1” wide, 8’ to 
pd DR canes selected sizes, 
ene Rods, %*” to ¥4” 
16ths, selected sizes, A. 
WN ce cahiedicuinesenesds<c 
Sheets, 28 to 32 American 
gauge, 12” wide by 72” to 
84” long, nee sizes, 
GOR EE, COO vn 60.0s'0:0:0:40:6:6:0:0 
Strips, a” oe ts” thick, 4%” 
to 1%” wide, 50 ft. to a 
= selected sizes, coils 
Threaded Rods, Nos. 6 to 10, 
come in 12” lengths. Nos. 
12, 14, %4”, and #e” come in 
24” lengths, selected sizes, 
MD aneoat ordsesienieeseus 
Wire, soft, 8, 11, and 14 
American gauge, selected 
“SS ee ee 
Wire, spring, 8 to 22 Ameri- 
7 gauge, selected sizes, 


Casehardening Compounds . 


Chaplets, single and double 
SRE AE rr ras 
Coal 
Charcoal for foundry or 
ME ccs engines oaie'gaitiow'« 
Coke for foundry.......<0000 
DE Carieigennavecsueecests 
Copper 
Pigs, for casting alloys..... 
Sheets, 8 to 25. American 
gauge. Size of sheets, 30” 


x60”. Selected sizes, 
sheets, rere er 
Tubing, outside diameters, 
%”, 4", %", 4, ¥", 
thickness of wall, a”, 
lengths, 8’ to 12’. Selected 
sizes, lengths each........ 
Wire, soft, 2 to 20 American 
gauge, in coils. Also ob- 
tainable in %4-, %4-, and 1- 
Ib. spools, in sizes 16 to 36 
English gauge. Selected 
sizes, pounds each........ 
Core 
PRENEE soicescano eae 
I a aside Gora ishehe ersia seers 


oo ee 
Cutting Compounds .......... 
Emery Paper and Cloth 

Nos. 00, 0, %, 1, obtainable 








in sheets or rolls. Selected 


sizes. If in sheets, quires 
MIN Acigttareverclsselsrar-aheve b'si6'9: 
In rolls, rolls each.......... 


File Handles, assorted sizes, 
7 ee eee 
Fire Bricks and Clay, for 
Re errr 
Graphite, for foundry......... 
Iron 
Pig, 10 10GGOET.5 6600s ices 
Lacquer, transparent and col- 
ored, for finishing.......... 
Nuts 
S.A.E., acorn cap, castel- 
lated, square, hexagon, 
joint, and wing. Selected 
sizes and kinds. Lots of 
» a a aa 


Boiled linseed, gal.......... 

EAIDEICREING, GBleccccccccces 

Quenching and hardening.. 
Packing 

Round, sheet, square, or tu- 

EEE re 


Pins 
Cotter, gy” to %” diam. from 
¥%” to 2” long. Obtainable 
in boxes containing an as- 
sortment of 120 cotters.. 
Flask, for flask repairs...... 
Taper, Nos. 0 to 6, %4” to 2” 
long. Obtainable in boxes 
containing 40 assorted pins 
Pumice Powder ....... aie en 
Rivets 
Copper, with burrs, Nos. 7 to 
14, lengths, 3%” to %”. Se- 
lected sizes, %4-lb. boxes, 
Ee ere ee 
Iron, No. 14 gauge to ¥”, 
flat-head or button-head, 
¥%” to 1” long. Selected 


S906, TE. GRER. 06csccivcce. 
Tinners, flat-head, 8-oz. to 
16-lb., either tinned or 
black. Selected sizes, Ib. 
INI  s iosgslarcearos euthiis-e-seern 
Sand 


Molding, can be had in 350- 
lb. barrels or 800-lb. casks. 

Parting, can be had in 350-lb. 
barrels or 800-lb. casks.. 

Screws 

Flat-head or  round-head, 
iron or brass. Selected 
sizes and kinds, per hun- 
PE IO i oink 6605806 

Cap and machine, iron or 


brass. Selected sizes and 
kinds, per hundred, each.. 
Set, head and headless...... 
Solder 
Acid or rosin core; bar, or 
a am 
Soldering Paste or Salts...... 
Steel 
Bessemer, rod, #x” to 3%” by 
64ths, in 4’ lengths. Se- 


lected sizes, lengths, each. 
Bars, cold-rolled, 4%” to 3%” 


thick, %” to 2” wide, 12’ 
lengths. Selected sizes, 
ee 


Drill rod, letter sizes, A to 
Z; number sizes, 1 to 80. 
Comes in 3’ lengths. Se- 
lected sizes, lengths, each. 

Rods, hexagon and square, 
cold-rolled, %” to 








Comes in 12’ lengths. Se- 
lected sizes, lengths, each. 
Round, cold-rolled, diam- 
eters 4%” to 1”, lengths 12’. 
Selected sizes, lengths, 
OS ear nc ere 
Sheet, black, Nos. 18, 20, 22, 
24, 26, 28 U.S. gauge; size 
of sheets, 24”, 28”, and 
30”x 96”. From 4 to 13 
sheets in a bundle. Se- 
lected sizes, bundles, each. 
Sheet, galvanized, Nos. 18, 
20, 22, 24, 26, 27, and 28 U. 
S. gauge; size of sheets, 
24”, 28”, and 30”’x 96”. 
From 4 to 12 sheets in a 
bundle. Selected _ sizes, 
BURGIES, CACH ..00000c000 
Threaded rods, Nos. 6 to 10. 
Come in 12” lengths. Nos. 


12, 14, %”, and ¥e”. Come 

in 24” lengths. Selected 

sizes, rods each........... 
Tin 


Pigs, for casting alloys..... 
1C, 1X, 20’x 48”, 112 sheets 
i 
1XX, 20”x 48”, 56 sheets to 
NE, eciixcccsvae cs sees 
Washers and Burrs 
Copper, burrs, Nos. 3 to 14, 


eee 
Iron burrs, Nos. 3 to 14, in 
a, MNES oduincsdwasdaawe 
Brass washers, se” to 4%” by 
ME, ccc pabcuemes sceawens 
Iron washers, ¥%” to %4” b 
RES ares 


Welding Fluxes 
Welding Rods, all rods come 


WBE TOMBE s 0.5. 6<s 0050000 
Brazing, 7s”, %”, and zs” di- 
NEE inkcrssecnumenueds« 
Cast aluminum, #”, 4”, and 
Se GIGMNOIOS 6.06 6.vcscceses 
Cast brass, ¥s”, and %” di- 
EPI EES LE Oe 
Cast bronze, %4” diameter... 
Cast copper, ¥” and 4” di- 
MES oc Kisses pen ceiines 
Cast iron, %”, %4”, te”, and 
We RIONOE a. ioscccio-wssies 
Low carbon steel, 4%”, ”. 
and %” diameter......... 


— Lead, for machine shop, 
Wire 
Annealed, 16 to 34 English 
gauge. Selected -sizes, Ib. 
WOE sis 0-05 0050400000044 
Coppered market, 5 to 18 
. English gauge. Selected 
sizes, lb. each..... parelesedts 
Coppered spring, 2 to 18 
English gauge. Selected 
e1ses; 1D: GACRs 0cc08ss000 
Galvanized, 5 to 18 English 


gauge. Selected sizes, lb. 
SED icin aos eaiace Semen cer 
Piano, 00 to 36. Selected 
Ry Re eee ee 
Tinned, 16 to 24 English 
gauge. Selected sizes, lb. 
WET sc50¢cse stesso seeue 


Wool, No. 0 to 3 in pound 
packages. Selected sizes, 
Te BNE ceaissncawnvcswase 

Zinc 

Pigs, for casting alloys..... 

Sheet, Nos. 4 to 14. Sheets 
36”x 84” 
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4. Cutting material that is flat and true on the guiding 
faces. 

5. Use only in connection with proper gauges and fences. 

6. Convenience. Groover saws will cut equally well with or 
across the grain. 

7. Accurate cutting. 

D. Operation of groover saws: 

1. Cutting must not be hurried or forced. 

2. A groover saw must always be placed on the saw arbor 
in the same relative position as when it was jointed. 

3. The sides of the saw blades and the faces of the collars 
and washers must be clean and free from lumps of gum and 
dirt, to insure the saws running without wabble. 

4. If a saw is unusually noisy in a cut, the saw should be 
removed from the arbor and its sides and the faces of the 
collars and washers should be cleaned, for a noisy saw is 
usually a wabbling saw. If this does not correct the difficulty, 
the saw should be tested for lumps. A noisy saw, from what- 
ever cause, will do inferior work. 

5. A single groover saw % in. thick may be used for any 
cutting that may be done with a combination-tooth, hollow- 
ground saw and must be used under the same operating con- 
ditions as apply to the use of the hollow-ground saw. 


Questions for Thought and Discussion 


1. What is a groover saw? 

2. Describe a groover saw of the Huther pattern. 

3. In what particulars or characteristics does the Huther 
pattern differ from the Disston pattern groover saw? 

4. How is side clearance provided in the Huther groover 
saw? 

5. For what class of work is the groover saw designed? 

6. Should the groover saw make a clean, smooth cut or a 
rough, ragged cut? Why? 

7. How is it possible for the groover saws to cut success- 
fully either “with” or “across” the grain? 


The Dado Head 


(Huther Pattern) 

A. Purpose. The outstanding purpose for the dado head is 
convenience; a large range and variety of grooving is possible 
with a limited investment in equipment, viz., 

1. Plowing — cutting channels lengthwise of the grain, 

2. Dadoing — cutting channels crosswise of the grain, 

3. Slotting — cutting channels through end grain, and 

4. Rabbeting — cutting recesses at ends or edges of lumber. 

B. Characteristics of the dado head: 

1. A group of saws and inside cutters: 

a) Two thin groover saws (Huther Pattern) % in. thick. 

b) One or more inside cutters of standard thickness, 1/16 
in., % in., % in. 

(1) The cutting edges of the inside cutters are heavily 
swaged. 

(2) The ends of the cutters are slightly relieved for clear- 
ance. 

(3) The diameter of the cutter at the eye is no smaller 
than the diameter of the collars on the arbor. 

(4) The thickness of inside cutters is measured at the eye 
(study Fig. 22). 

Note: Good practice dictates that all of the inside cutters 
shall be marked with a crowfoot or arrowhead witness mark 
at the eye just the same as the circular saws, and when the 
cutters are mounted on an arbor, the witness mark should be 
up (see Fig. 4 with notes). 

2. The assembled dado head consists of: 

a) Two thin groover saws together, or 

b) Two thin groover saws with one or more inside cutters 


of the same cutting diameter between them, to make the de- 


sired width of groove. 
” (Continued on page 86) 
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PRACTICAL BOOKS FOR THE 
SCHOOL SHOP AND LIBRARY 


Present trends in education put more emphasis on the learner 
while the size of classes has been increasing. The instructor 
may conserve his time and give the pupil a better training by 
using good books more extensively. 


Authoritative — Practical — Well Illustrated 


We have over one hundred books for the school shop and 
library that are so carefully edited and well illustrated that 
the pupil can readily understand and apply them. A partial 
list follows: 


AUTOMOBILE 
Automobile Carburetors ..........+..+.. 200 pp., 77 illus., $2.00 
Automobile Electric Equipment (3 Vols.) .. .348 pp., 158 illus., 3.75 
Chassis Overhauling and Repairing........ 190 pp., 94 illus., 2.00 
BLUEPRINT READING 
Reading Shop Blueprints (with prints)..... 200 pp., 152 illus., 2.75 
Reading Architects’ Blueprints ........... 174 pp., 97 illus., 2.00 
BUILDING TRADES AND WOODWORKING 
CNN 20 EE oon ose ern cedsvasges 487 pp., 353 illus., 5.00 
Carpentry Job Sheets.......... 84 sheets (4 pp. each), illus., 4.20 
Painting and Wood Finishing .......-...- 156 pp., 90 illus., 1.75 
Ce IN os vaso aceneseeepenen 135 pp., 105 illus., 1.50 
DRAFTING AND SKETCHING 
Architectural Drawing (with plates)....... 157 pp., 94illus., 2.25 
I SRD v6:05 550.8 6:00sen0K uses 82 pp., 83 illus., 1.00 
Mechanical Drawing ...- 2 00 scccccsees 114 pp., 69 illus., 1.50 
ELECTRICITY 
Electrical Measuring Devices..........-.. 101 pp., 73 illus., 1.00 
Interior Wiring, Electric Signals .......... 155 pp., 230 illus., 1.75 
METAL WORK 
CN EN oe cn Jbensened cab wena Se 104 pp., 103 illus., 1.25 
Green-Sand Molding......... ee ane om 184 pp., 157 illus., 1.75 
PRINTING 
Progressive Lessons in Printing (40 Lessons) .134pp., 39 illus., 1.50 
RADIO 
Radio Tubes and Antennas........-..... 146 pp., 71 illus., 1.50 
Radio Receivers and Servicing........-.. 106 pp., 52 illus. 1.25 
VOCATIONAL GUIDANCE 
Occupational Studies..... . ieactae veces 81 pp., 1.00 
The Printing Trades and Their Workers..... 132 pp., 66illus., 1.40 
Vocations in Industry (3 Vo's.).......-... 826 pp., 279 illus., 7.00 
Manual to Accompany Vocations in Industry.120 pp., inserts, 2.00 


OTHER GROUPS OF TEXTS INCLUDE:— 


Advertising, Aviation, Chemistry, Commercial Art, English, Gas 
Engines, Heating and Ventilation, Mathematics, Patternmaking, 
Plumbing, Refrigeration, Salesmanship, Sheet Metal, Show Card and 
Sign Lettering, Telephone and Telegraphy, Textiles, and Welding. 


Most of these books are also published in pamphlet form. 
Catalog sent on request. 


INTERNATIONAL TEXTBOOK CO. 


INTERNATIONAL TEXTBOOK CO. 

Box 8901-E, Scranton, Penna. 
(1 Please send me on approval your texts on the following subjects: 
(© Please send me prices of your texts on the following subjects: 





I agree to return texts if not adopted or to remit for same. 
ED .. ccceucuuvdiesetneds6590062ssenevevesesseedusscenssucentesiaweas 
I cncivccnvusice yeesspensoatonraseetnes ects 5 

ES cacgvanhavn akebesiddetesvevenenseea : 
ak cise a cbscssnensaned octeyseaeisens - 
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McGRAW-HILL 
TEXTS 


PROBLEMS IN MACHINE DRAWING 


By R. B. FELTEN, late Instructor of Me- 
chanical and Machine Drawing, South 
Bend Central Senior High School, South 
Bend, Ind. 186 pages, 10x 8, illustrated. 
$1.90 
A practical, up-to-date text for advanced mechani- 
cal drawing classes. It presents thoroughly tested 
problems pertaining to machine fastenings, mech- 
anisms of power and motion, motors and machines. 
All problems are closely correlated with industrial 
applications. 


AN INTRODUCTION TO ARCHITECTURAL 
DRAWING 

By W. B. FIELD, Associate Professor of 

Engineering Drawing, Ohio State Uni- 

versity. 103 pages, 912 x 12%4, illustrated. 

$2.50 

A stimulating introductory text for the beginning 
student in architecture and architectural drafting. 
Explains the graphic methods of representing the 
elements of a simple building—the house—includ- 
ing floor plans, elevations, vertical sections, and 
large scale plans. 


RADIO CONSTRUCTION AND REPAIRING 
New Fourth Edition 


By J. A. Mover, Director of University 
Extension, and J. F. WosTREL, Instructor 
in Radio, Division of University Exten- 
sion, Massachusetts Department of Ed- 
ucation. 444 pages, 514 x 8, illustrated. 

$2.50 


Concise, practical information on testing, repairing, 
constructing, and remodeling all kinds of radio 
equipment. The book has been greatly revised and 
enlarged, and now includes such material as circuit 
diagrams and detailed instructions for the con- 
struction and operation of a television receiver. 


PRACTICAL ELECTRICITY. New Third Edition 
By TERRELL CroFt, Consulting Engineer. 
674 pages, 51% x 8, illustrated. $3.00 


The revision of this standard, widely used text in- 
cludes a new section on Vacuum Tubes. The ma- 
terial on Matter and the Electron Theory has been 
brought up to date. The book has long been known 
for its accuracy, simplicity, and the excellence of 
its examples, problems, and illustrations. 








ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York 
You may send me the books on approval. I understand that I am te 


return these books after a reasonable period of examination unless I either 
notify you of my intent to adopt them in my classes or remit fer them. 


(J Feltee—PROBLEMS IN MACHINE DRAWING. $1.90. 
oO —.- TO ARCHITECTURAL DRAW- 





0 Moyer and Wostrel—RADIO CONSTRUCTION AND REPAIR- 
ING, $2.50. 
0) Croft—PRACTICAL ELECTRICITY. $3.00. 
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(Continued from page 79) 

c) The swaged points of the inside cutters that are next to 
the groover saws, must be opposite the gullets of the saw. 

d) The cutting ends of the inside cutters must be staggered. 

e) When the dado head is assembled on the arbor, the wit- 
ness marks on the saws and on the inside cutters should be 
placed on top of the arbor as shown in Figure 23. 

C. The dado head is designed for: 

1. Cutting grooves in well-seasoned lumber only. 

2. Smooth cutting when properly sharpened. 

3. A wide variety of grooving where speed is not the chief 
essential. 

D. Range of widths of grooves possible: 





THE CUTTING ARRIS OF THE INSIDE CUTTER 
NEXT TO A GROOVER SAW MUST BE 
OPPOSITE AGULLET ON THE SAW 


Davo Head WITH ONE GROOVER SAW 

REMOVED TO SHOW RELATIVE POSI~ 

TION OF INSIDE CUTTERS WHEN 

MOUNTED ON THE ARBOR. NOTE THE 

WITNESS MARKS ON THE CUTTER 
AND THE ARBOR 


1. One-eighth-inch grooves with single thin groover saw. 

2. One-quarter-inch grooves with two thin groover saws 
together. 

3. Five-sixteenth-inch grooves up to grooves of any width, 
by variations of 1/16 in., may be made at one cut by using a 
sufficient number of inside cutters. 

4. Grooves of any intermediate widths may be made «at one 
cut by placing thin washers of paper or of sheet metal be- 
tween the inside cutters. 

E. Care and operation of the dado head: 

1. The dado head must be maintained perfectly round, viz., 
all of the cutting points must be the same distance from the 
center of the arbor. This is possible only when both saws and 
all of the inside cutters are marked with witness marks to in- 
dicate the relative position of each on the arbor. When for any 
reason the dado head must be sharpened, the entire head — 
both of the saws and all of the inside cutters — should be as- 
sembled on the arbor and the entire head jointed with a 
coarse-grit, medium-hard carborundum stone, and all points 
brought to the same cutting circle. The filing must be care- 
fully done to avoid making any of the points more than 1/64 
in. short. 

2. The groover saws and the inside cutters must be kept 
free from pitch and gum. Whenever the dado head, in any 
combination of cutters, is mounted on the arbor, all saws and 
cutters should be wiped clean before being placed on the arbor. 
This is essential for smooth and accurate grooving. The pres- 
ence of pitch or gum on the sides of the cutters may cause the 
dado head to wabble slightly and to make a groove wider 
than the assembled head actually measures. 

3. The “set-up” should be tested with a scrap of wood 
each time the dado head is mounted on the arbor to avoid 
needless errors. 

4. Warning: The groover saws that belong to a dado head 
should never be used singly to do cutting that can be done 
with a hollow-ground saw; if one of the saws is dulled, the 





(Continued on page 100) 
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Automotive Equipment, Tools, 
and Supplies 


Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 
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Name and Description No. Name and Description No. 
Air Compressor CEE hs 05 babe suns sane eeeaeebeenwennuanenaed 
3 to 4 cu. ft., with tank, piping, and motor......... ss cts adedadscnsvnnddeaeeseanvebéen® 
Small portable, 1 cu. ft., with motor............... Drill 
Aligning Jig, for connecting rods...................40 cee a aa i a teh ee oa ae 
Anvil EI FO et ncn maki soe Ee eNOS ROS N aK OOS Ges 
OA ee er ae SN MDL ns vc sas casniecwesssenneee 
eee pel Boeke Soon edu severseesieetacsee i I I 6505015 sins on cecinccesedensss 
Armature Growler and Tester.............00.ceeeees Press, 21-in., with motor and chuck................ 
BE dirk cs d50 sas o's Wane 55s0 6564s 55006 DYAGMOMEHGT, GOATIC......0...cccscsccsccccccceseseeve 
Battery Equipment Pe, Se I SD WO ook cdcdscunsoseasnnccn 
Cell tester, panel type with discharge rack........... PN Es ci ccnckc teak sive ckbneeea heen eneaenet 
Charger (15-battery size) with rack............... Oe Ee OTe ere re 
Re eer Grinder 
eS Ee ene eee ee EE =, os cae ere ceo eeeereee ee 
Lead-burning torches, with gauges and piping....... is I ono ss. 655 en wade aseeeegeanen 
eee hi sinnig sak SS S966 Sis Sn 2s es ows ed cies ctee es tas ease sees 
Bench ini as cae kebneek shane anne eM 
re Jacks 
ee ene saan SES. oc ci ad scakieksxonseeeenetennues 
Work, with vises.............. sh dare BOCAS UREN ESS IE io 5 555 940dd donee renee kab aenesdakawewn 
UN, SUITED DOIN WHE onc sins ccincecin veces coves Lathe 
ee ease b pid cil wsergiwla Giro 11 in. by 4 ft. with motor, chucks, and attachments. . 
I I ns onic dub vie dges<swNeducaxoee 16 in. by 6 ft. with motor, chucks, and attachments. . 
PE icc pebiwencsedhcausdatawackedscneeeneew ee Press 
Brake SN ios ccna binder sto Skat Neeae bse cakeeseees 
RS i a ht add swig arellasaue tag teca pin dia ie ee od abt oo in ba DASE SMe D OME 
NE I 6 ork. Sei Snow ccwieww ea waewenes on. nas bnsen aes ennee neue 
DIN ra rte cidawedeed eos dica iesaseussecdvude'e VOR TI BEGGING... 55.5 ocs vccccccscscvsesseses 
Cabinets Vulcanizer 
Wood or metal, for bolts and supplies.............. Hiectric steam for tube Work... ...5ccecsccccscesees 
Wood or metal, for filing job sheets and correspondence ee eee See eee 
Chain Hoist, with overhead trolley and track.......... Welding Outfit, with tanks, gauges, and cutting torch.. 
Chairs with Tablet Arms, or chairs for tables.......... Wheel Alignment 
NIN RI ooo nko ewes ea cuiendosaeeeewes CES Cnias Geb cnaabeeensetenkéedustkekeeneeiaet 
EF is ocd imme irr dae aie geo Te Sao pich obs osiw inde sayeueaedaseeosees 
| 
Small Tools 
Name and Description No. Name and Description | No. Name and Description | No. | 
PN TRE Soe ossiieaceawcinds ee eee Floor Brushes, 18 in............. 
Battery SU ee Ts Funnels, tin, assorted sizes....... 
Cell tester, prod type......... ee Gauges 
Cell tester, cadmium.......... 8 rr rene | ee 
SE Checks, tool, 1,000 blank........ PE esis cn eee esensashes 
Element pullers..............- Chisels Ci ccin these carawnwaae 
SBE. OGRE enema owe Cape, %- and %-in., each.... EE a eas Shee kowwe 
a Cold, %-, ¥%-, 3%-, 1-in., each. in ca catuewieenat 
Hydrometer, acid............. Diamond point each.......... IE ohio songs euadaunee 
Ee eet eee Combination Squares, 12 in...... ED Sia naea wank osha 
ee: Cotter-Pin Extractor............ Grease Guns, plain and pressure- 
err Dividers, 6 and 10 in., each...... SN SE ca cesrebanecw en 
POSE COMMIS, 5... soccinecssse0e Drill Sets Hammers 
re 1/32 to % in. by 64ths........ ee 
Separator GE since o-.61c% ¥% to 1% in. by 32nds......... Ball-peen, 114-Ib.............. 
Bits NE tin eick rss vs Ball-peen, 2-Ib............-... 
NE Boe en hen leucasa File Handles, assorted........... Ee arn p anni eca Get 
Ratchet brace.............00- Files SEL eats sntmunsessesene 
Wood, 3/16 to 1 in., sets...... Flat bastard, 6, 8, 10, and 12 in., SS | errs 
Bolt Cutter Nc adtiduntdidodataasabien ‘ Ladle 
ig Ee ee Half round, 6, 8, 10, and 12 in., SO Se 
36 eerie te aoe ec Rien Rac erga Di uksks schlock be eoaeein eatin cceh pase cies 
Calipers Mill, 6, 8, 10, and 12 in., each.. Lamps, extension, with reels...... 
Fey MUN tksnncnsereasnve Round, 6, 8, 10, and 12 in., each BN Bi Baskin suiscdiveeees 
Oy II dia hecitdickones Square, 8, 10, and 12 in., each.. ME CH. 650késeccccsens 
ons Fire Extinguishers, Pyrene and Acid Meters, volt and ammeter test, each 
ES ene Serre First-Aid Cabinet and Supplies... 
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SNAP-ON TOOLS, INC. 
SGNap-on wercr ative Kop pament ian see BluesPoint 


= pe gece tax-paying basis and managed by local Pit ETE SPY 1 teats 
INTERCHANGEABLE residents of the community. Ceaseless experimental work 
Socket Wrenches has enabled us to constantly offer new and improved tools Mechanic Tools 


to assist mechanics and improve shop work efficiency on 
the rapidly-changing designs of medern automobiles. 





Snap-On Socket Wrenches not only are used and recommended Blue-Point Tools are built for practical, everyday use by pro- 
by a large majority of auto mechanics, but they are used on the fessional mechanics and their widespread popularity in industry 
assembly lines of most of the modern car manufacturers. The is the highest possible recommendation for them. In addition 


line provides a full range of dependable sockets in all hexagon to standard Boxocket, Open End, Tappet Wrenches, etc., this 
and square sizes at a low cost per wrench. line covers many special tools for auto repair work. 


The Student School Shop Set | 
$-10 Sliding Bar Every school pupil requires his own text book— — 
it would be most impractical for an entire class to No 1 Ofer 











Each student of Drafting likewise needs certain 
individual drawing instruments for efficient work. 
Similarly, it is just as important that each student 
in the auto mechanics shop be equipped with an 
individual set of the most basic and essential 


attempt to study in turn from two or three copies. —S 
S10 Maden Bor 





$12 wrenches. This need is recognized by School Shop ae Ne yo 
Exten Instructors who have approved the Snap-On Stu- Pe 
sion dent Set of matched units as solving an otherwise a | 8 a o] a 
perplexing and costly problem. In many cases the oo i i aa aa 
student prefers to own this personal set, consisting ““""" .c. fe | | 8 | 
Et. Bar 422 2. 4 bg 


of a combination Sliding Tee and Offset Handle, 


an Extension Bar and the six most needed sizes ay cay fy! 4 fy! # Di 


of Sockets. 
10 1 190 100 220 Pa 


School Shop Toolroom Assortment a Ss fs) 


: ’ A popular bination of tched units carefully selected as ahr “6 
forming the socket wrench equipment of greatest service in the 4 a ia | 
average school auto mechanics shop. The seventy-seven units > 
40 160 80 00 240 offer an almost unlimited number of wrench combinations for a Cn Ct “a i 














; 1 1 2 every type of hook-up needed. 
. A " * “ 

7/16 1/2 9/16 5/8 3/4 7/8" Units in greatest d d are dupli d according to the need, 77 Snap-On Wrenches as illustrated 
8 Snap-On Wrenches as illustrated, a most desirable feature where tools are checked in and out of : 5 J —_ 

NNN ONG osascochsasiseevessosesess $5.30 the toolroom and the largest possible number of working com- with total price......-..+.+s+seseerseeee $57.65 
Special School Price when sold in lots of binations are wanted at one time. Please note that while we Special School Price (when sold as a set) 

six or more sets for educational purposes recommend this set for the average shop, we will make up . 1 $42.80 

ES) BE is oss odsrescsescouuwnentence .00 special selections to suit any particular requirements. for educational purposes only............ 5 

s s s 
Popular Snap-On and Blue-Point units needed in every shop : 


Set Contains 13 Tools 







No. 25-C 
Nut Spinner Set 


Handle provides an Offset, long Speeder 
Tee or Ell Wrench. End of handle broached 
with 14” square for Ratchet or Sliding Bar attach- . 
ment. Twelve straight-walled double hexagon sockets Ae 








No. 80 Ferret Set No. 56 Midget Set 


Seven Double Hexagon Sockets 3%” to 3%”, Eight Hexagon Sockets 3g” to to 1” sizes. Covers more jobs for its size than any other socket set made. 
a Reversible Ratchet Handle, Speeder Tee, 7Ag”, two Square Sockets 14” and 
Sliding Bar, Universal Joint and three Ex- 546”, Ratchet, Speeder Tee, Slid- s h 
— iy Extremely strong though slen- ing Tee, Ext., Bar and Insulated Brake Wrenc es 
er units that make quick, easy work of Handle. Excellent ior electrical, r Wrench from No. 5200 Set. Adapted to 
—< — cramped places on all =— radio and other small a ae aed brakes. Seven sizes. Many other 
- types available shown in catalog. 


Open End Wrenches 


BPR-8 Set Blue-Point ‘‘Supremes.” 
Five outstanding improvements: — 
Thinner head design—Narrower jaws 
for close corners—Lighter Weight— 
Better, tougher steel — Distinctive 
modern design and finish. 34” 
7h” sizes. 


Straight-Walled Sockets 
SW-1200 Set of Extra Thin, Straight-Walled Sockets. Double Hexagon. 746” to 1” 
openings. Close-quarter nut turning capacity makes them the most popular type of 
sockets with garage mechanics everywhere. 











No. 8 Universal Joint. Master 14” drive Flex 8 sizes of Drain Plug 
Slender, Compact. Works Sockets, made in five pop- Sockets that save much 
freely at 90° angle. Fits ular sizes. Note straight time and bother. Fit 
all Master 14” drive units. = = for close Master Handles. Tappet Wrenches 
i Scientific and balanced design, better 
No. 7 Reversible Ratchet steel, lighter weight and thinner heads. 
Ratchet action reverses in- A 1934 development that puts Blue- 
stantly by moving a conven- Point “‘Supreme”’ Tappet Wrenches in 
ient thumb lever. .Designed a class by themselves. Built for pro- 
to be oY oon = Ap fessional work, they embody every 
: : ee ee advanced feature in construction, ma- 
size ever built. Twenty teeth on ratchet gear provides turning action in the closest 
terial and workmanship. BT-8 Set, 





quarters with enly a slight handle movement. Wheel and pawl accurately machined 


from finest high-carbon alloy tool steei Ye” to 1%” sizes. 
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Snap-On Tools, Inc.—Continued 


Boxockets — '"X" Type 





Built for close places and clearing obstructions — Ideal for mani- 
fold, connecting rod, main bearing work, etc. Same size double 
hexagon opening both ends provides maximum handle efficiency. 


"7" Type 
Straight-handle Boxocket Wrenches’ with 
heads set at a 15° angle — provides obstruc- 
tion clearance and retains long leverage and 
direct pulling power. Different size each end. 
XD-6 Set, 12 sizes, 7Ag” to 1”. 


Dwarf Boxockets © 
Each end offset to clear obstructions and 
two sizes on each handle. Made in several 
popular and needed sizes. Handy for car- 
buretor, universal joint, generator, manifold 


work and other close quarter jobs. 


Blue-Point ‘‘Insuloid”’ Screw 

river shown is one of the 

most popular units. Blade designed to with d hardest service—handle insu- 
lated composition. See catalog for descriptions of this and other types. 


Vacuum Grip Pliers 


Blue-Point "Supreme" Chisels and Punches 


Professional use d ds a chisel that will cut bolts, cast iron 
and steel without damage to the cutting edge, yet tough enough 
for use as a wedge or lever. Blue-Point ‘‘Supreme” Steel con- 
tains these and other properties not found in other makes of 
Chisels or Punches. Above all, the danger of flying chips is 
entirely eliminated. See catalog for various types and sizes. 





Hammers and Screw Drivers 
A quality line of Ball Pein Hammers, correctly designed and 
balanced, with handles of 
selected seasoned hickory. 
Heads securely anchored. 
Made in 12 sizes. 





Famous among mechanics for their high quality, 
strength and durability. Cut at left shows No. 
137 Heavy Duty General Use Plier and No. 196 
Needle Nose Plier. No. 109 Packing Nut Wrench 
shown above turns any shaped nut, rod, bolt, 
ete. Grips like a pipe wrench. Many other 
plier types shown in catalog. 


Bolt Cutter and Nut Splitter 


Cutting power exceeds that of any other bolt cutter of similar size on the 
market. Handles hammer forged 
—will not bend or snap. Four 
types of Cutting Blades and a 
Nut Splitter Blade interchange- 
able on one handle. 


Ford, Chevy and Buick Tools 


Special purpose tools designed to simplify difficult jobs on 
these cars are too numerous to describe here — write for 


catalog. 


Valve Grinder 


Sturdily built and smooth 
in operation. Machined 
gears. Rapid oscillating mo- 
tion. A real tool for long 
hard service. 


Blue-Point 
Valve Spring 
Compressor 


Stronger, slim adjustable jaws for 
all types of motors. Cam lock 
holds spring compressed. Easy 


No. 310 Feeler Gauge 
to use—simple to adjust. 


Finest Swedish Steel 


Blue-Point Wire Brushes 


Made ito outlast any simi- 

lar tool on the market. 

High quality selected 

. , crimped wire, metal bound 

to prevent bending and dangerous chips from breaking loose. 
Hand brush fitted with scraper blade, replaceable head. 


Wheel and Gear Pullers 


No. 200 Blue-Point Universal Wheel Puller and interchangeable 
Collets services practically all makes and models of cars. Nothing 
to adjust—simply screw in proper 

collet and attach to wheel hub. 

Makes wheel pulling easy. Other 

types for grooved and un-threaded 

hubs available. See catalog. 


Blue-Point Gear, Bearing Race 
and Universal Pullers are essential 
units in every shop. Take all 
bearings and races, pinion and 
axle shafts, timing gears, bushings, retainers, 


Descriptions in catalog. 
Tool Budget Plan 


With the information obtained through a careful survey of school shop require- 
ments we have prepared fourteen distinct Tool Lists or Budgets ranging in 
price from $25.00 to $250.00 and containing the most useful selection of tools 
obtainable for any given amount of money. These Budgets, however, are 
simply suggested sets for average shops and we are glad to make up special 
selections to suit particular shop requirements. 


flanges, etc. 


A representative from our nearest branch office would be glad to assist you in 
making such selection and to give you complete information regarding the 
Snap-On School Shop Budget Plan and special discounts. There is no obligation 
on your part and we invite you to ask for this helpful, friendly service. 


Write for this New Catalog 


Space here only allows us to show a small number 
of the standard and none of the special tools in 
the Snap-On and Blue-Point lines. There are liter- 
ally hundreds of other dependable, high quality 
units, just as important, illustrated and fully de- 
scribed in our regular catalog, a copy of which we 
are anxious to send you together with detailed 
Budgets. It places you under no obligation and we 
suggest you write for them immediately. 





i, Ohio 
Cleveland, Ohio......2438 Euclid Ave. 
lumbus, Ohio. 
Dallas, Texas. . as 


Denver, Colo 


SNAP-ON TOOLS 








Genuine Snap-On Wrenches and Blue-Point Tools can be purchased only through 
our own Sales Branches listed. Advise your Purchasing Department accordingly. 








4450 John “*R” St. 
933 N. Illinois St. 


Detroit, Mich 
Indianapolis, Ind 
Jacksonville, Fla 119 W. Ashley St. 
Kansas City, Mo 2516 Grand Ave. 
Los Angeles, Calif....1845 S. Flower St. 
Milwaukee, Wis 2417 W. State St. 
Minneapolis, Minn. ...1218 Harmon Place 
Montreal, Que 1008 La Gauchetiere St., W. 
429 Central Ave. 

7 Lenox Ave. 
2041 Harney St. 
1705 Fairmount Ave. 


102 Quail St. 
79 Edgewood Ave. S.E. 
++++2218 Greenmount Ave. 
-.+. 510 Cambridge St., Allston Dist. 
1649 Bedford Ave. 

+» 952 W. Ferry St. 

- 2025 MichiganBlvd. 
++++2512 Gilbert Ave. 

-- 107 N. Monroe Ave. New York, N. Y..,..-. 
+ +2809-11 Main St. 


17 E. Fourth Ave. Philadelphia, Pa 


Pittsburgh, Pa 7250 Kelly Blvd. 
Richmond, Va 603 W. Broad St. 
San Francisco, Calif.. 276 Golden Gate Ave. 
Seattle, Wash 110 Broadway, N. 
=. i 2647 Washington Blvd. 
111 W. Taylor St. 
1012 Jackson St. 
54 Dundas St., West 
1152 Howe St. 


Export Department, Snap-On Tools, Inc., 
59-61 Pearl St., New York, N. Y. 


Factory and Main Office 
KENOSHA, WISCONSIN 
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(Continued from page 88) 
Name and Description | No. | Name and Description No. Name and Description | No. | 
Micrometers ME RN i ortic\nite. aaa visinnnce ood Tap-and-Die Sets 
Cotes, 0 to 1 im..........0005 ee Machine screw..............+- 
Outside, 2 to 3 in.............. Saws GAM, 86 G0 Oe... 600650500. 
a Hack, frames, 10-in., adjustable ee ey eee 
Inside, 1% to 6 in............. Hack-saw blades, 18-, 20-, and Se ee ee 
Molds ER eee errean ee Tool Kit, metal box or canvas roll, 
a Se ear EE ee ee ee MMIII, Tc. 5.050 oie-5 ong an aa mete 
I 5 ig nipicveis: vate 6 otras Scales Twist Drills (extra sets), selected 
RI IID 5.5 5:60-9:59. 0:5 91050 Steel, 6-in., graduated 1/64 and BE ioic so naisicys as capt ease B 
PE FE oo oie ccc cin cnscos ea ee o Valve 
NN EE a Ee Steel, 12 in., graduated 1/32 in. Grinders (hand).............. 
EEE Sicaaainidsbi6.ccwseaese ss Scrapers me BNI isis. i coiccsccine 
Pipe Taps, %, 4%, %, and % in... I Rae «sigs coisuales seis Wrenches 
Pliers NS eeeesceononcer Adjustable, 18-in.............. 
Combination, 6 in............. Screw Drivers Adjustable, 12-in.............. 
I rite aaiseasas taeda Piety dicicld oatateioin'e ol ao vieisiai Adjustable, 10-in.............. 
BE IN oniorvs sie cisicwin' sivivre RS ee ere Adjustable, 8-in............... 
Pullers Small Combination............ DEE GER... os cc ccceccscsee F 
N,v ceniveiabadnaanene Screw Extractors, sets........... Pipe, 10-, 14-, 16-, and 18-in., . 
eis Sopeipwisalvadonesiceean NRE ik cro aintarcnides cscruigeioson ea Te SE Lees A 
Whee, Hub type... ss Snips, tin, 3-in. straight and 3-in. OS eee re 
Punches ee Socket sets, large assortment with 
ee Soldering Coppers, 1-, 2-, and 3-Ib. ~The re 
Taper pin (sets).............. with handles, sets ........... a navuedutensey as z 
Blacksmith (sets)............. Spring Spreaders..............+. Speed wrenches.............+. H 
PR I, oso oivicc ccsesccces Stamps Standard end sets, % in. to % ie 
Reamer, spindle bolt............ Figures, 3/16-in., set.......... in., U.S.S. and S.A.E......... F 
Reamer Sets Letters, 3/16-in., set........... Valve-tappet wrenches, sets.... : 
Piston pin, % to 1% in........ be 
Supplies 4 
Name and Description | No. | Name and Description | No. | 4 
Acetylene Gas, in drums, for welding................. Machine-screw, selected sizes, in lots of 100 each.... 
ER Cclncdir ce aoa EEN OE Doe Eere cae mae roms wihdws Wing, selected sizes, in lots of 100 each.............. . 
Mo giarc cis ie clra drawl dae OU 4 Ries a WSs ob Satinicuie Oi RS 
IN iis: octave diss che sisi. ois F555 Soe atone eae TR Sets Cylinder, light, medium, and heavy............:... 
SS EL POOR Te NN seach tralls de puesd kin Gime ein be a Re biG WS OH 
IE MIDS 6.5 50d ice ces tenn sees ecnsseee I NG ois A comet bie drome neewals 
Bolts Oxygen in drums for lead burning.................-.. 
Machine, selected sizes, lots of 100 each.............. OO 8 Ea Ae ee en ee 
S.AE., selected sizes, lots of 100 each............... ae er 
Stove, flat or round heads, selected sizes, in lots of 100 ge SE ee eee ne ee Seem ee 
eS eet ee en Coane agineteeineawenanien Rivets, brake-lining, 5/16, 12, and % in. long. Boxes of 
I EE BEE, WOR eseiccccicecvecsreesesonereres | eR eR Nee oe eee ey ee 
Brushes Sandpaper, Nos. 00, 0, 4%, and 1, quires each.......... 
MRE SiS coho as 6 pt saya arai wks) eras era a iorele a ares 4 leven ios aial rors: elas Screws 
NE noes ol AGUS pis tal rarererirs anaes tod ROS Flat-head or round-head, iron or brass. Selected sizes 
gaa esa ccle cai utara caw viv neron ie oa SISTA RT slo Raine i I Ie IS, INI ooo nono isin nsa0s 058.0045 0 0 
IDE ao sraio-p-0:sotsin a di sig era Giod Soa peewee eed ewe Cap and machine, iron or brass. Selected sizes and 
NR cha cpetid cris Shee NR oe Pie SEO GIN GLa I eGo Moo cisscepeacswciss se0eeenn 
NE respi tahctafas aise sas ets s ersten sites pibrog SiS ssc eter oaicisce Ie IN os 5 io oll Bes cine sw SaenGewsersio’ 
a Ce er eee 
allt he eee eee eee | __ ke ail E RE aP TmEA 
Cotter Pins, assorted sizes, pkgs.................020008 EE een ea ee teen eee 
Crocus Cloth, quires............0.ccecceccessceeeees Solder, bar, wire, or self-fluxing wire..............-.. 
ERMEEE Water, Gil... 2. ciccecccsccrcccesscccscvees ech baaincciwsdcneenbaiete® 
Sa ris nes piwcidcwinsnateraaeesesniaeee BS IE, Fie. 5 5 sic ci coteripide cas oeecacinsenee 
INN 595655: 5 Nola cinis Nudie divin siewloiesieie'e:.0ve-sie ane ere err ee r 
Emery Cloth, Nos. 00, 0, ¥, and 1, quires each........ iiss critecpecnsttesvadevasnsseaxnes 4 
De a Tacks and Staples, for upholstery.................... ; 
Gaskets Tire 
er OT eee eer ere SN IN ots verclaveiere sna cscs irsseiidiokerbioaicws 
I i ci6 6 Siiorg: Cia binerelee’ sinew carina nine’ oe ec a sia wanes aie ore 
DE AN Sec is cain tose oie e See onee aaa ww es ae eer PIGEONS THOT DIGER oooo 5 o.oo oki ose sinc cere eecieess 
NE Feito a vistnisis cre digiaceieciaeeisiaatewiarsatece-eionscenealiars ES ore. 5 010-5 sini rrigsiao viv oa mmrctey-seesis vie 
NS ac dN Widco ia aipiale Gaase wo Kacordie pee NS eho Ni ka a the eisly wa amen was we CE 
re eird fc as occa so racren ohne sixes sieeeien I Feige eat eie isso Sica sige nbn ~ ewleitenincGen newae 
ee Ce ee Ren Re eee enter 
I ME inh orcs) cre ew cede aise ainwed oavanwers ES re oe ene err rere 
I oles dite dtre exei Faved 920 ciara) Ps Leid dine etRielecamrorpivie de weeRNION Valve-Grinding Compound, coarse and fine, 8-0z. cans.. 
I ooo ccecd paces +0 sore ene bas anes Washers 
Ns 6i5i5'< co Sapic hnen sew eam pore eases NI WII 05:5, x6 Goi doe uueaesmeessinis 
Nuts Es ctiaciiiidisrtniakgiaieeesewnin 
S.A.E., castellated, square, hexagon. Selected sizes and I yo aoie i535 hee paren o uns uasinn ce aaeeers 
PE IE SP Rois 8 ic csswediorticcwciceseasses Wire 
U.S.S., square and hexagon. Selected sizes, lots of 100 OR nr eo ne Mer eee et 
Re ne rere ern eee ere OE Pe ee ee ee : 
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| Typical of POST Value - - 



























































“ LIST PRICE 
: | $13.00 
Bll $7.80 
3 TO SCHOOLS 
' 
> 
& 
CELLULOID — 
10” 
§ 
P 13 PIECE — ACCURATE INSTRUMENT SET 
MAPLE BLADE AND HEAD CELLULOID 
4 
% 
ATTENTION 
j INSTRUCTORS! 
: If you do not have 
F a catalog of Post 
Drafting Room 
BASSWOOD Equipment just 
send the coupon. 
Complete Outfit No. 1 Includes: ra 
A Set of Instruments consisting of: P 
4%” Ruling Pen { both with | Bow Divider 315” Bow Pen 314”. ro 
54%” Ruling at releases } Bow Pencil 314” Plain Divider 544”. o 
514” Compass with fixed needle point leg, divider, pen and pencil parts and lengthening bar with straightening Pd 
device, metal handle, key, leadbox and repair vial, put up in handsome velvet lined pocket book style case. ” 
Drawing Board—18x24” 30x60 degrees celluloid Curve Architect's Scale Fa 5 
T Square—24” Triangle—10” Ink Eraser Thumb Tacks Pa Pa 
45 degree celluloid Triangle—8” Pencil Pointer Protractor Art Gum Pd ” Y 
Co , a 
The merchandise in this outfit is fully guaranteed ra A a Ps 
i against defects in workmanship and material. Pa Ps a ra 
T rf co . P ait Ys P 
HE FREDERICK POST CO. ae Swf if ff 
“g oe at ‘ .o° a P 4 ee i 
: CG Ce Pf e uf 4 
i P. O. BOX 803 , SO LS pe 
Oe J at ff ff 
ow, < C) > - 
2 C H I Cc A G @] Pa ae o* o* rw p> oh gt 


: 
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Electrical-Shop Equipment, Supplies, and Motor 


and Testing Equipment 


Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets.. 
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Name and Description No. Name and Description No. Name and Description No. | 
Bench Grinder ......0ss0s0« i Coil Pliers | 
Benches IO os 5 inisie Cad cis ceiseaae Gas, 6" icmeussesCwsuln ale | 

Plain or with drawers, for ere Briss oseadeasuae | 
tools and equipment, or MEE adccgsicncecseescewows Side- MED Cds sepals $400: 
with compartments for the Desk ; Punches, cn SetS.....+. 
storing of wiring panels. Teacher’s, with drawer com- Punch, for metal molding..... | 

Preferably they should NOE st diccncweseeies Reamers | n | 

have electrical outlets..... Chair, to match desk........ Pipe burring, 4” to 1”...... | 
Bits Drill Pipe burring, 4%” to 2”...... | 

a. Y%” to 1” by 16ths, ne ee eee Rules ; | 

ee COP reine Concrete, %”, %”, %”, 1”, 48” Zigzag..........++seeeee | 

Pac +4”. 18” long. esecies ie Re ee ae ee 72" Zi*ZT... 2... ses eeecoees 

Drill, for wood, square ere Screw Drivers | 
shank, %” to 34°, by 16ths, Portable Electric ......5..- ' eee 

“SSE a site ooo Twist, sy” to %” by 32nds, | ee | 

RR Or re each sega ealatelauearaie's eles elorave EE Ee eee | 
Extensions, 18”..........00. Drill Press Shears, for cutting metal mold- | 
Screw-driver, %4”.........6. Bench, hand or power driven IMG 2 ccs eecececccccccceces 
Blackboard Heavy, power driven....... Soldering Coppers, assorted.. 
Permanent or portable...... a eae eae bites Soldering Copper, electric.. | 
Blowtorches, 1-qt. size........ First-Aid Cabinet and Supplies. Soldering-Copper Handles .... | 
Bookcase Hack Saw Solder Dippers..............- 

For reference books, cata- Blades, 10”, 24 teeth per inch. Stocks and Dies, for pipe 

PG GUE. cevecbesscsnsees GTOSS .....eeeeseeeeeeeees threads, ¥%” to 1”........++. 
Braces, ratchet-type, 8” swing. Pentart. adjustable... .0<:.0. Vises g 
Bulletin Board................ Hammers Machinists’, 4"..........+... 
Cabinets em BIDS oc 5 osc cc ccs eseecieeis o- 

Wood or metal, for filing Machinists’, ball-peen....... Wrenches . 

class records, instruction Hickey, %4” and 3%”, each..... Adjustable, 6”............+. 

sheets, drawings, etc...... Lathe Adjustable, 8”....... settee 
Chairs Engine, 10” or 12” swing, 6 Pipe, 10”, 12”, and 14”, each. 

Tablet-arm chairs .......... BES EES cscisictics srt Socket, combination, sets... 

Compass Saw................ CO ae eee 
ELECTRICAL SHOP — SUPPLIES 

Name and Description No Name and Description No. Name and Description | No. 
Armored Cable Couplings, for flexible...... white pine, dressed 4 sides, | 

2-wire, No. 14, single-strip, — nuts, 4”, %”, and 1” Me cars essarsoaiciaifeinvere Siaie 6 6isie'e 

Me ssigcscececesauemieecccs | | © LeUMEIE cess senadecoees.<402% Molding | 

3-wire, No. 14, single-strip, Rigid, %”, %”, and 1”, ft. SS rr 

iso 4 case cure sonable lpiaeraceqrerunvecte ae eer ere Metal, fittings—crosses, tees, | 

Box commectors .......6s00 Condulet internal elbows, junction | 
Attachment Plug ............ Fillings, %”, LL, LR, and boxes, switch bases, key- | 
Battery Acid, 1.300 carboy... oO ener less receptacles, snap 
Batteries, dry cells........... Govers, 16°, BIGHK.. «600000: switches. EACH ....6+2<+. 
Battery-Sealing Compound, Ib. Door Openers, mortised....... Wood, 2-wire, with capping, 
3 ee ore Emery Cloth, 1%” wide, rolls. Wee 4s6nnsos pasmeracsedewes | 
ERR rrr Fixtures, brass-chain, suspen- 7 3-wire, with capping, | | 
Brads, 4%”, No. 19, and 1%”, ME ce seaoe. | 1h - ARE eee pomtesiccoinanmecuc 

Me 36, TH. CRON. 5 :00:c0000 Pinture StU ...6.6650scccccces Nails, roofing, Ib.............. | | 
Brake Lining, 4”x 2” ft....... Fish Paper, .0125” thick, sq. yd. Nuts, iron, 4-36, 6-32, 8-32, 10- | 
Brushes, carbon, for motors Fuses 24, 12-24, 10-32, 14-20, gross 

SWE BEASTALOES 606 6060000000 Plug-type, renewable, 125- OO ESE PE Ae Pe ee 
Burglar Contacts Oe ee eee Outlet Boxes, 4” square, with 

en, Ce Cartridge-type, renewable, one round blank cover, and 
| ee arr 1S5-VOlt, SO AMD. <<s:.<:00:00 one cover with bushed open- | 
Bushings Renewals for plug fuses..... MRE EEE) Ss cicsiniscmmustclies- | 

Loom, No. 1 and No. 2, each Renewals for cartridge fuses Pipe pe epee. #6", | 

“Hey 100m NG. S....000.000 Ground Clamps, 3%” to 1”, as- 4", ¥%”", and 1”. Ib. each.. 

Buzzers SNEED 5.6. 5:5.0:4: 4:19:06 010-0101419:5:00 Push Buttons | 
Cleats, unglazed porcelain, 2- Hickey Grips, %” and %”, Return-call, 3-point......... 

NNER dire oicwiinenacncseinewce MIE coun anuee siune.s Single-piece Maes Wiesisiewictercies | 
Clips, test, with insulators, Lamps Receptacles | 

Universal, Nos. 22, 23, 24, Carbon, 220-volt, 60 watt... Ee 

me ee rere Mazda, 10-watt, type B, 120- Porcelain - cleat, 660- watt, | 
Commutator Cement, cans.... Co eC a eres | 
Conduit Guards, for brass sockets... OS re ee 

Bushings, %”, %4”, and 1” Leather Nail Heads.......... MEE hh pt a See ise 
WUE Scsareae-ecieaw oeeuniess Lugs, 25 and 50 ,AMP..-.+---- Resistance Units, 125-ohm..... | 

Box connectors, for flexible. Lumber, 2”x 4”x14’, No. 1, Rosettes, wood .............- | 




















(Continued on page 94) 
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General Electric Company 
General Offices: Schenectady, N. Y. 


Sales Offices: Address Nearest Office 


Akron, Ohio, 106 S. Main St. Des Moines, Ia., 418 W. Sixth Ave. Milwaukee, Wis., 940 W. St. Paul Ave. 
Atlanta, Ga., 187 Spring St. N.W. Detroit, Mich., 700 Antoinette St. Minneapolis, Minn., 107 S. Sth St. 
Baltimore, Md., 39 W. Lexington St. Duluth, Minn., 14 W. Superior St. Nashville, Tenn., 234 Third Ave., N. 
Binghamton, N. Y., 19 Chenango St. El Paso, Tex., 109 N. Oregon St. Newark, N. J., 744 Broad St. 
Birmingham, Ala., 600 N. 18th St. Erie, Pa., 10 E. Twelfth St. New Haven, Conn., 129 Church St. 
Boston, Mass., 140 Federal St. Fort Wayne, Ind., 1635 Broadway New Orleans, La., 837 Gravier St. 
Buffalo, N. Y., 1 West Genessee St. Fort Worth, Tex., 408 W. Seventh St. New York, N. Y., 570 Lexington Ave. Springfield, Ill., 607 E. Adams St. 
Butte, Mont., 20 W. Granite St. Grand Rapids, Mich., 148 Monroe Niagara Falls, N. Y., 201 Falls St. Springfield, Mass., 116 Liberty St. 
Cedar Rapids, Ia., 203 Second St., S.E. Ave., N.W. Oklahoma City, Okla., 119 N. Robinson St. Syracuse, N. Y., 113 S. Salina St. 
Charleston, W. Va., 304 Capitol St. Hartford, Conn., 338 Ann St. Omaha, Nebr., 409 S. 17th St. Tacoma, Wash., 1019 Pacific Ave. 
Charlotte, N. C., 200 S. Tryon St. Houston, Tex., 1016 Walker Ave. Philadelphia, Pa., 1405 Locust St. Toledo, Ohio, 405 Madison Ave. 
Chicago, Ill., 230 S. Clark St. Indianapolis, Ind., 110 N. Illinois St. Phoenix, Ariz., 441 W. Madison St. Trenton, N. J., 143 East State St. 
Cincinnati, Ohio, 215 W. Third St. Jackson, Mich., 212 Michigan Ave., W Pine Bluff, Ark., 501 Main St. Tulsa, Okla., 409 S. Boston St. 
Cleveland, Ohio, 4966 Woodland Ave. Jacksonville, Fla., 700 E. Union St. Pittsburgh, Pa., 535 Smithfield St. Utica, N. Y., 258 Genessee St. 
Columbus, Ohio, 40 S. Third St. Kansas City, Mo., 106 W. 14th St. Portland, Ore., 621 S. W. Alder St. Washington, D. C., 806 15th St., N.W. 
Dallas, Texas, 1801 N. Lamar St. Knoxville, Tenn., 602 S. Gay St. Providence, R. I., 76 Westminster St. Waterbury, Conn., 72 W. Liberty St. 
Davenport, Ia., 511 Pershing Ave. Los Angeles, Calif., 5201 Santa Fe Ave. Richmond, Va., 700 E. Franklin St. Wichita, Kans., 116 So. Main St. 
Dayton, Ohio, 25 N. Main St. Louisville, Ky., 455 S. Fourth St. Rochester, N. Y., 89 East Ave. Worcester, Mass., 165 Commercial St. 
Denver, Colo., 650 Seventeenth St. Memphis, Tenn., 8 N. Third St. St. Louis, Mo., 112 N. Fourth St. Youngstown, Ohio, 25 E. Broadman St. 


Canada: Canadian General Electric Company, Ltd., Toronto Hawaii: W. A. Ramsay, Ltd., Honolulu 
Motor Dealers and Lamp Agencies in all large cities and towns 


February, 1934 


Salt Lake City, Utah, 200 S. Main St. 
San Antonio, Tex., 201 Villita St. 

San Francisco, Calif., 235 Montgomery St. 
Schenectady, N. Y., 1 River Rd. 
Seattle, Wash., 821 Second Ave. 
Spokane, Wash., 421 Riverside Ave. 
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Shop Projects 


The General Electric Company, in carrying out its elaborate edu- 
cational program, has sponsored the preparation and publication 
of several construction 
projects for technical and 
vocational schools. These 
projects are exceptionally 
valuable for the school 
shop due to the fact that 
they are not merely as- 
sembly projects but in- 
volve a certain amount 
of mechanical dexterity 
with such tools as the 
lathe, drill press, tap and 
die, etc. The projects 
already issued and avail- 
able without charge cover: 


1) % HP. Single-Phase, 60 cycle, 110 volt motor Bulletin GED-379 


2) 34 H.P. 3-Phase, 60 cycle, 110 volt motor Bulletin GED-534 


3) % kw. 220-110/55 volt, single-phase, air-cooled transformer 
Bulletin GET-128 





Educational Projects. 
¥Y% H.P. and % H.P. Motors. 


Kits for these projects can be purchased from the General Electric 
Company. In addition, complete instructions are given for thes cur- 
ing of any equipment that may not be included in the kit. Addr-ss 
your request to the Educational Specialist at the nearest General 
Electric Sales Office. 


G-E Educational Service 


The General Electric Company is deeply interested in education, 
as it recognizes that the future welfare of industry, and of the 
country as a whole, depends upon how well the students of today 
are trained for the work of tomorrow. It is the policy of the 
Company to aid the faculty and students of our schools and col- 
leges in every way possible. To this end, Company publications, 
motion-picture films, illustrated lectures, etc., are made generally 
available without charge. 


General Electric engineers will be glad to recommend apparatus 
to meet your special conditions if you will give them details such 
as: Type of course, number of students, laboratory or shop space 
available. money at hand for equipment, etc. Further than this, 
liberal discounts from the regular commercial prices of Company 
products are allowed to educativnal institutions. For quotations 
on apparatus and further information concerning G-E educational 
service, consult the Educational Specialist at the nearest office of 
the Company. 


Illustrated Lecture Service 


General Electric Motion Pictures are available without charge to 
educational institutions. They are particularly valuable to schools 
end colleges. as they enable the student and teacher to keep in- 
formed on all important developments in the electrical field. 


Complete information on this service is available in publication 
GES-402B. 


_ 


Shop Equipment 

In general the General Electric Company recommends standard 
apparatus for laboratory instruction. It is recognized, however, that 
because of its size, cost, and the 
power required for operation, 
much commercial apparatus can- 
not be used in the laboratories 
of engineering schools and col- 
leges. For this reason, the 
General Electric Company has 
given especial attention to 
the selection for educational 
use of such standard appa- 
ratus as is of suitable size 
and which will illustrate 
fundamental principles of 
design and construction as 
well as acceptable com- 

mercial practice. 


Where standard appara- 

: tus is not suitable, the 

General Electric Company has not 

hesitated to design special apparatus for 

the electrical laboratory and shop. Among 

such special equipment may be mentioned the switchboards both 

for engineering and physics laboratories, special industrial control 

panels for A-C. and D-C. service, the AHI synchronous motor (or 
generator), and the 5 kw. rotary converter. 


Thus the student is given an opportunity, while becoming familiar 
with the underlying principles of electrical engineering, to become 
acquainted with actual construction details. Bulletin GEA-1185A, 
which has been recently revised, illustrates and describes G-E ap- 
paratus particularly adapted for laboratory use. 


Selection of Equipment 
for Electrical Shop and Laboratory 


When deciding on the equipment for an electrical shop or labora- 
tory, Bulletin GEB-62A will be particularly useful. In this booklet 
will be found listed in six different groups, equipment to meet a 
wide range of requirements. For the elementary courses a few of 
the more important types of machines are recommended, together 
with control apparatus, measuring instruments, and certain ma- 
chine tools which should be in every electrical shop. For more 
advanced work, or as funds become available, equipment from 
other groups may be added to provide well balanced laboratory 
equipment which will permit a particularly wide range of experi- 
ments. 


In addition to listing the equipment, this booklet discusses briefly 
the several items, explaining why they have been selected and the 
use to which they may be put in the laboratory. 


Electrical Shop Layout 


Where special conditions make standard laboratory or shop lay- 
outs unsuitable, General Electric engineers will be pleased to pre- 
pare for you without charge a laboratory or shop layout that will 
insure the most economical use of space and money. If you have 
any special electrical problems you are invited to consult with our 
engineers. 





General Electric Company, Schenectady, N. Y. 
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Name and Description No. Name and Description No. Name and Description No. | 
Screws Solder Wire, 50/50, size No. 10, Rubber, %-lb. rolls......... 
Anchors, 8/32, 10/24, 12/24, ses eee barcls ws do bniewaieies Tubes 
ee Soldering Paste, 2-oz. cans, Porcelain, %6°x 8" ;......... 
Machine, round-head, a", MORCOSTORIVE occ. ccccecscves Poreeiain, HES" ..... cece 
4-36; ¥%”, 6-32; 3%”, 6-32; Soldering Salts, 1-oz. cans, Porcelain, #e”x 10” ......... 
H%”, 8-32; 4”, 8-32; 1”, RONCOTIOSIVE ...0..00000000008 Tubin 
8-32; 3%”, 10-32; 34”, 10-24; Split Knobs, porcelain........ Flexible nonmetallic, 4”, ft. 
%”, 10-24; %”, 10-32; a; Switch Flexible nonmetallic, 34”, ft. 
12-24; gross each size. DAttery, F-OG9iiti..occsccccecs Washers 
Machine, brass, round-head. Bases, porcelain for 10-amp. Iron, 4” and 6", lb. each.. 
4%", 4-36; %”, 6-32; %”, ee Brass, 4%” and 3%”, Ib. each.. 
aes 14”, 8-32; gross each Boxes, 2%” deep........... Wire 
MIE San do cbcdintaccesetess« Entrance, safety, 2-pole, 30- Annunciator No. 18 or No. 
Wood, flat-head bright, %” amp., with 2-branch light- See 
wa , %” No. 8, "i" No. Oe Rea Fixture, No. 18, ‘single yel- 
”’ No. % 1%” No. 8, Entrance, safety, 3-pole, 30- low, with marker, ft....... 
1" No. 10, 2” No. 7, rrr Fixture, No. 18, single yel- 
gross each size........... Flush, "push-button, Sr. D. low, with marker, ft....... 
Wood, round-head blued, 1” P., 3-way, 4-way, each.... Rubber covered, solid cop- 
No. 7,1 ” No. 8, 1%” No. Surwete, Si... ah Re per, No. 10, black, ft...... 
10, 2 o. 7, gross each SS ee eee SS. eae 
I eer ree PR MR se scsidiasmatreicoigse NO, 26, DERE, Think. cccess 
Sleeving, No. 1, white, No. 1, Knife, type A, D.P.S.T., D.P. No. 14, white, _ ee 
pone and No. 1, red. Spools D.T., S.P.S.T., and $.P.D. Rubber covered, No. 16, 
ae RE coor rarer a See ree brewery cord, seein 
Secuenn. brushed brass Surface, snap, electrolier.. No. 18, lamp cord, green and 
POH-CHAIN. 2. .0.050¢ putea nee ; Surface, snap, S.P.D.P., 3- Pe ee 
BED oping. oars sccedemecee way. 4-way, each......... S.C.C. copper magnet, enam- 
Ns caeiasess dre. vic-ersrascaseswelo res Tacks, double-pointed No. 10, eled, sizes, Nos. 16, 17, 18, 
Socket Caps, %” brushed, %” Ree COR reese Aerie 19, 20, 21, 22, 23, 24, 25, 26, 
ME OD 5.0.5: 550:9:009% Ta 7 ‘ Wi NEE ac a sles ctuesaeuws 
Porcelain keyless, with caps iction, %4-lb. rolls........ 
Electrical Shop— Motor and Testing Equipment 
No. Name and Description No. 


Name and Description 


No. 


Name and Description 





Annunciators 
Automatic needle-drop ..... 
ee 
Manual needle-drop ........ 
Armatures, burnt-out, for re- 
a ere 
Battery Charger, commercial. 
Circuit Breakers 
Air, single-pole, overload. 
25-amp., 550-volt.......... 
Air, single-pole, underload, 
15-amp., 550-volt......... 
Controllers 
For multiple-speed motor. 
For 1-h.p., 110-volt series 
EEE canenwannwiasnaws 
Generators 
Motor-generator set, 10-h.p., 
to supply 110-volt........ 
d.c., for testing purposes, 
battery charging, etc...... 
Generator, 6-volt d.c., cou- 
pled to an a.c. motor, for 
6-volt circuit testing ...... 
Auto generators of different 
NET ors crs.c siege Gees 
pow rrr rere 
Magnets, testing, 10,000-ohm. . 
Meters 
Ammeter, standard, 60-amp., 


Ee awipcargen 


Ammeter, " student, 60-am)) 
OE eS ea ee 
Ammeter, student, 60-amp. 
Voltmeter, standard, 0-10- 
MES 6 c.c4:p pie <ioweeverkis 
Voltmeter, standard, 110- 
ey Oe eer 
Voltmeter, standard, 125- 








Wee es. cstacusmeoteees 
Voltmeter, standard, 125- 
ee SSE eee ae 
— student, 110-volt, 
Voltmeter, student, 110-volt, 
WERe eacaveccdonaa wees oan 
Wattmeter, standard, 110- 
220-volt, 30-60-amp., d.c.- 
BE Fe Ds cone, Guise 
Wattmeter, student, 110-220- 
volt, 30-amp., a.c.-d.c...... 
Watt-hour Meter, 125-volt, 
5 amp., a.c., single-phase, 
VATIONS MBKES 20... cccccese 
Motors 
Auto starter, different makes 
Burnt-out, fractional h.p., 
110-volt, 60 cycle, for re- 
MINIS oinscestescie's crayarcends 
os 1 h.p., 110-volt, 
Malidapenk 
phase, 220-volt............ 
Series, 1 h.p., 110-volt, dic... 
Shunt, 1-h.p., 110-volt, dic... 
Split-phase and repulsive, a. 
c., 110-volt, single-phase, 
MU os61555s an066es0ies 
Split-phase induction motors, 
fractional h.p., 110-volt, 60- 
cycle, different makes. .... 
3-phase, 1 h.p., a.c., 220-volt, 
VEPIOUS MBKES ...006.05005 
3-phase, 2 h.p., 220-volt, a.c.. 
various makes .......... 
Universal, fractional h.p., 
110-volt, different makes. . 
— variable-speed, ¥, 
Platform Scale, 100-lb. capacity 
Rectifiers, Tungars. for charg- 








ing from 1 to 12, 6- and 12- 
ee 
Do ee eee 
Resistance Boards, for testing. 
Rheostats 
Compression, 275-watt ..... 
Field, for shunt and com- 
POUNG MOTOTS ........00000 
Rotary Converter, 5-kw. capac- 
ity, 3-phase, a.c., 110-volt d.c. 
Speed Counters, 0-9999........ 
Spring Balances, 0-30 Ib....... 
Starting Boxes 
For compound motors, vari- 
ous makes 
For shunt-wound, 1 h.p., 110- 
volt motors. Overload re- 
lease 
For shunt-wound, 1 h.p., 110- 
volt motors. No voltage 
eee ne 
Starting devices of various 
makes and principles, for 
1 h.p., 3-phase, 220-volt, a 
0 eee 
Storage batteries, 6-volt.... . 
Switchboard, as required. 
Telegraph Sets, including 
sounders, keys, and relays, 


pias 2 okie eralavetseaisvo nye 
Telephones 

Complete bridging, inde- 

pendent phones .......... 


Couch vestibule telephones.. 
Receivers, transmitters, in- 
duction coils, condensers, 
and bridging switch hooks, 
i Rech SNaiesceesbs 
Transformers 
Bell-ringing, 6-8-14-volt..... 
To. 110-220-volt, S. 


| 
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TRAIN THE YOUNGER GENERATION 





—_—_ 


Foot-Candle Meter 
—Model 614 meas- 
ures light intensi- 
ties directly in foot- 
candles. Complete- 
ly self- contained. 
Easy to use as a 
Voltmeter. “Hu- 
man-error”’ elimi- 
nated. A practical 
instrument for 
schools. 








Photronic Cell — 
Model 594, dry type 
—simple in design 
—a marked advance 
in light sensitive 
cells. Current out- 
put about 1.4 micro- 
amperes per foot- 
candle. Unlimited 
life. Uses no battery, 
no amplifier. 








“Junior’’ Line— 
Pertable A.C. Am- 
meters and Volt- 
meters for general 
testing on commer- 
cial frequencies. 
Movable iron type. 
Accuracy within 4 
of 1%. 








Model45—Portable 
D.C. Ammeters and 
Voltmeters. Perma- 
nent magnet mov- 
able coil type, for 
general testing. 
Shielded from the 
effects of external 
magnetic fields. Ae- 
curacy within 4 of 
1%. 








Model 540—lIdeal 
miniature portable 
6-range D.C. Volt- 
ammeter. Cannot 
“burn-out.” Inde- 
pendent replace- 
able fuses protect 
each of the three 
current and three 
potential ranges. 
Compact Bakelite 
case. Mirror scale. 
Range changing 
switch. Precision 
type pocket size in- 
strument. Reason- 
ably priced. 











IN PRECISION... 


..... with “the world’s 
standards of accuracy” 


Give students that feeling of confidence which comes from 
using Weston Instruments. Give yourself the satisfaction of 
purchasing instruments which are recognized the world over 
as standards of accuracy—a truly sound investment, combining 
long life and minimized servicing as Westons do. 

Weston is continually pioneering in the art, developing new 
instruments to meet the ever changing conditions. Outstanding 
among the recent contributions is the Weston Photronic Cell. 

This photo-electric cell is of an advanced type. It is radi- 
cally different in design, simpler, and reduces the cost of 
application, primarily because it is a miniature power plant 
which converts light energy into electrical energy. No outside 
source of potential is needed to operate instruments or relays. 

Throughout the Weston line, from this new Photronic Cell 
to the widely used miniature 314” instruments, exacting stand- 
ards of craftsmanship prevail. The reliable performance re- 
sulting from Weston precision manufacture teaches a valuable 
lesson to the student of science. For this reason, Weston Instru- 
ments are the preferred equipment in schools and colleges. 

There is a Weston instrument for every electrical testing 
requirement, Write for your copy of latest catalog, containing 
descriptive information and prices of the hundreds of models 
—many range combinations. Weston Electrical Instrument 


Corporation, 595 Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 
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The Pease ‘Junior’ 
Blue-Printing Ma- 
chine is equipped 
with the famous 
Pease Type ‘“P” 
High Power Arc 
Lamp. 





Why Not Make Your 
Own Blue Prints? 


MODERNIZE YOUR 
SCHOOL 
DRAFTING ROOM 


The Pease “Junior” Blue-Printing 
Machine and Sheet Washer is a Spe- 
cial School Model  Blue-Printing 
Equipment . . . initial investment is 
small . . . operating expense is 
maintained at a minimum. 





The Pease “Junior” Equipment has 
real class room value and you can 
teach students the “Art Of Making 
Blue-Prints” right along with their 
studies and at the same time turn out 
first-class reproductions of daily 
school bulletins, charts, diagrams, etc., 
at low cost, for every other depart- 
ment in the school. 





Perfect Blue-Prints, Negatives, Blue 


Line and Brown Line Prints can be The 
made at a moment’s notice at any Pe se 
time, regardless of weather conditions, ‘Junior’ 
Blue-Vrinting 
and students actually serve an appren- Machine 


ticeship on this standard, commercial 
type equipment. 


The “Junior” Blue-Printing Machine 
can be plugged directly into the light- 
ing circuit and will operate on either 
110 or 220 volts A. C. or D. C. It 
will handle prints of any size up to 
24 x 36”. 


The “Junior” Sheet Washer is 
equipped with both spray pipe and 
drain pipe, thus completely eliminat- 
ing open trays of water, dripping 
prints, and wet floors. Floor space is 
small and the complete equipment can 
be stood in a corner of the drafting 
room. 


Write today for facts and prices on the 
“Junior” Equipment AND BE SURE 
to ask for special FREE booklet en- 
titled “Instructions for Making Blue- 
Prints.” 





The 
THE C. F. PEASE COMPANY “ster” 
802 N. FRANKLIN STREET = “8 
CHICAGO, ILLINOIS 


PEASE 


BLUE PRINTING MACHINERY 





DRAWING MATERIALS 


of QUALITY and 
SER YECE 


Specify WEBER 


on your Requisitions 
for CLASSROOM: 


@ Drawing Instruments 
@ Drawing and Tracing Papers 
@ Scales, Triangles 
@ Boards, Tables 

@ Waterproof Ink 








for 

BETTER 
SCHOLASTIC Catalogue 
ACHIEVEMENT on request 


F. WEBER CO. INC. 


Main Office & Factories 


1220 Buttonwood St. Philadelphia, Pa. 
BRANCHES 

Philadelphia, Pa. St. Louis, Mo. Baltimore, Md. 

1710 Chestnut St. 705 Pine St. 227 Park Ave. 














“HARD-to-GET” MATERIALS 


Cabinet hardware, glue, finishing mate- 
rials, upholstering fabrics, transfers, elec- 
tric clock movements, bridge arms, tea 
wagon wheels and hundreds of other items 
all at wholesale prices. 


Our 19th Annual Catalog is free for the asking. 
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Teach drafting the MODERN way 
Use 


GENERAL MECHANICAL 
DRAWING 


by McGee and Sturtevant 
in your junior-high-school classes 
THE BRUCE PUBLISHING CO., Milwaukee, Wis. 
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Drafting Equipment and Supplies 


Teachers and supervisors may find these maximum lists help- 


ful in checking their inventories or preparing their budgets. 








Name and Description 








Name and Description 





No. 





Name and Description 





No. 








Adjustable-Curve Ruler ...... 
SS eee 
BENCh BOGGS occ ccccvvces 
Blackboards 
Compass, 15”, with locking 
ER Eee 
Drawing set: T square 
straightedge, triangle, and 
PFOtTAactOr ....-serccccceee 
Permanent or portable...... 
Blue-Print 
Frame or machine.......... 
Washing trays or washer... 
Paper tube, air-tight........ 
Drying Rack or Dryer...... 
Bookcase, for reference library 
Cabinet 
For filing drawings......... 
For storing drawing boards. 
For storing drawing instru- 
PEPMEE cc ctctecges ae dis cae 
For storing models......... 
Calipers 
6” inside and outside, each.. 
8” inside and outside, each.. 
Desk 











Drawing-Board Supports, to be 
set on or attached to wood- 
WODKES S DOMED ....<00ss0006 

Drawing Tables and Stools 
re rer 
go ew. ee 

Ink-Bottle Holder............ 

Irregular Curves, Nos. 17, 21, 
and 24, wood, rubber, or 
transparent, each ........... 

Lettering Angles ............. 

Lettering Pens, assortment oi 

Level or Transit, builders’, for 
architectural students ...... 

Leveling Rod, for use with the 
| re ae 

Machinists’ Combination Set, 

Marking Pins, for use with 
measuring tape, for archi- 
tectural students... .....0s00 

Micrometer, 1”, for mechanical- 
drafting students ........... 

Oilstone, 3” case...........0%. 

Pantograph, 21”. 














EE Ee ob cucievacases 
Stop Watch, for mechanical- 
drafting students........... 
Table 
For cutting and trimming 
drawings and blue prints. 
For disassembling and reas- 
sembling machine parts 
Se rr 
Tapeline 
100’ steel, for architectural 
SI iit tenes sears 
50’, steel or metallic........ 
Tool Box, containing 1 ma- 
chinist’s hammer, one 6” ad- 


justable wrench, one 6” 

screw driver, one pr. 6” com- 

DINAGOR HUCTE «..0.0i0 0000000 
Triangles 

30-60-deg. 14” transparent... 

45-deg. 10” transparent..... 
Triangular Scales, civil engi- 

ge 
T Square 


Adjustable or fixed head, for 
large drawing board, or 


CO Parallel Rules................ straightedge with parallel 
Chair to match............. EE, fib dnige heels rule attachment for large 
Dividers, proportional........ oo ea ere drawing boards........... 
Drafting machine and acces- Shears, for trimming blue Wall Charts, lettering, decimal 
“ee een prints and drawings........ equivalents, etc., each....... 
Draftsman’s Steel Protractor.. Speed Counter, for mechanical- errr 
Drawing Boards, large........ drafting students ........... 



























Drafting— Small Equipment 


To be provided by, or for, each student 












Drawing Board, size to be 
specified by the instructor.. 
Drawing Instruments, as speci- 
fied by the instructor, sets.. 
S| 
Irregular Curve, Nos. 8 and 13, 
transparent, GACH 2... 00000 








Pencil Compaas .....scescccscs 
Penholder, for lettering pens.. 
Pens, assorted, for lettering... 
Protractor, not over 5”....... 
Scale, 12” architect’s, triangular 
eee 











Slide Rule, 10”, as specified by 
ee TIRE. 5 5. vo6neees 
T Square, to fit drawing board 
Triangles 
30—60-deg., 10” transparent. 
45-deg., 8” transparent...... 














Drafting Supplies 











Bichromate of Potash, crystals, 


S Stee e eee reer eeseseeeeees 


Paper, 36” wide, yd......... 
Writing fluid, bottles....... 
Paper 











Cross-section, 8%4”x11”, 


eee were eee etree eeeee 


Drawing, 24”x36”, reams.... 
Isometric, 7”x10", sheets.... 
i! SOE eae 











Powder, for tracing cloth, cans 
Tracing Cloth, 36”, yd........ 
Van Dyke 

Fixing salts, 4-oz. cans...... 
Se ore 
Writing fluid, 2-oz. bottles.. 
















Drafting— Additional Supplies 
To be provided by, or for, each student 









Erasers 
Cleaning 
ink ....... 


Ce ee a 


Ink 


Black, 


waterproof, 3%-0z., 


BOCES .0.0<cccce pieeiiesits, 22 


Colored, if required, 3-oz., 
hottles of each crlor...... 


Pencils, drawing, HB, 2H, 3H, 
4H, and GH, each........... 


Pencil-Pointer Pad............ 
TOD CUED wosesccedeces — 
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Manufacturers of 


Drafting Instruments and Supplies 


who pride themselves on equipping their stu- 





We have ten grades of drawing instruments— 
a grade for every purpose and purse. The top 
grades of our drawing instruments are the 
finest instruments obtainable, and are univer- 


LE TES" 


ESTABLISHED 1865 


dents with the best sets obtainable for the money 
expended. Each of our grades of instruments is 
put up in different size sets. Below you will 





sally standard among the professional trade. 

Our school grades, the four most popular of which are 
listed below, are standard in practically every school in the 
country and are universally the choice among instructors 


It might be well to mention that all Dietzgen Instruments are made ex- 
clusively in Dietzgen Factories and are standardized. The parts in each 
grade are interchangeable. These parts are listed in our catalog, which 
affords complete replacement and repair part service at your finger tips. 


“Federal” Drawing Instruments 


An excellent quality, square American type, instrument. Substantially 
made of dense rolled nickel 
silver and steel, carefully 
finished. Comp and Di- 
viders equipped with differ- 
ential straightening device. 
Compasses and Bow Instru- 
ments fitted with screw- 
thread needle points. Rul- 
ing Pen and Pen part of 
Compasses have slide-catch 
cleaning devices. Furnished 
in Pocket Case lined with 
Silk Velvet. 


§ No. 1047 contains 5 and 
. ¥-in. spring — Ruling 
ens; ‘in. side-screw 

He, aed Bow dividers, Bow Pencil, 

Bow Pen; 6-in. hair — adjustable Dividers; 6-in. Compasses with 

Pencil part, Pen part, and Lengthening Bar; Center Tack; Combination 

Screw Driver and Lead Box; Box with extra needle points. 

No. 1046. Same as No. 1047, but without the 5-in. Ruling Pen. 








“Scholar” Drawing Instruments 


A square American type 
instrument, made of rolled 
nickel silver and steel. Com- 
pass and Dividers equipped 
with straightening device. 
Compasses and Bow Pencil 
have reversible and replace- 
able needle points. Fur- 
nished in Pocket Case lined 
with velvet. 

No. 1076D contains 5%-in. 
spring blade Ruling Pen; 
3¥%-in. side-screw Bow Di- 
viders, Bow Pencil, Bow 
Pen; 6-in. plain Dividers; 
6-in. Compasses with Pencil 
part, Pen part, and Length- 
ming Bar; Key; Lead Box 
with extra leads. No. 1076D 

No. 1077D. Same as No. 1076D, with addition of a 5-in. Ruling Pen. 





“Sheffield” Drawing Tables 


“Sheffield”? Drawing Tables are rigid 
and durable, and well adapted for 
drafting rooms in technical schools. 
They are 38 in. high and have a se- 
lected, well-season white pinewood 
top and drawer furnished with lock 
and key. 

No. 4434-6. Sheffield Drawing Table, 
with drawer 1014x25x3}%%”, with board 
31x43”, 

No. 4435-7. Like No. 4434-6, but with 
d:awer 37x25x2”, with board 37x49”. 





“Ideal” Adjustable 
Drawing Tables 


“Ideal” Adjustable Drawing Tables are 
strong, durable and rigid. They are made 
of hardwood, with well-seasoned pine- 
wood tops, and are especially adapted 
for use in schools. 


No. 4440-6. Ideal Drawing Table, with 
board 31x43”. 
No. 4441-7. Like No. 4440-6, but with 
board 37x49”. 





find what we term complete six and seven piece 
sets. You will note that they are of two styles—the square 
or trigonal type and the flat, round type. The type of in- 
strument is always a matter of individual choice. 


We have arranged complete repair parts of the popular grades into repair 
kits. These kits will service about 50 instruments of one grade. Repairs 
can be made immediately, thus eliminating the inconvenience of having 
instruments lying around for repair, and holding work up. 


“Universal” Drawing Instruments 


A good quality, flat round type instrument. Made of rolled nickel silver 
and steel, nicely finished. Com- 
passes and Dividers equipped with 
straightening device. Compasses 
and Bow Instruments fitted with 
adjustable and reversible needle 
points; Ruling Pens and Pen 
part of Compasses equipped with 
slide-catch Cleaning device. Fur- 
nished in Pocket Case lined with 
Silk Velvet. 


No. 1057C contains 5 and 5%- 
in. spring blade Ruling Pens; 
3%-in. center screw Bow Divid- 
ers, Bow Pencil, Bow Pen; 6-in. 
hair spring adjustable Divider; 
No. 1057C 6-in. Compasses with Pencil part, 
Pen part, Divider part, Lengthening Bar, and extra metal handle for use 
with Pencil and Pen parts of Compasses; Screw Driver and Lead Box; 
Box with extra needle points. x 
No. 1057. me as No. 1057C, but Bow Instruments have side wheel. 
No. 1056C. Same as No. 1057C, but without 5-in. Ruling Pen. 
No. 1056. Same as No. 1056C, but Bow Instruments have side wheel. 


“Prep” Drawing Instruments 

A flat round type instrument made of nickel silver and steel. Compass 
and Dividers equipped with 
straightening device. Com- 
asses and Dividers and Bow 
nstruments have reversible 
and replaceable needle points. 
Furnished in Pocket Case 
lined with Velvet. 


No. 1087S contains 5 and 
5%-in. spring blade Ruling 
Pens ; 3%-in. side-screw Bow 
Dividers, Bow Pencil, Bow 
Pen; 6-in. plain Divider; 
6-in. Compasses with Di- 
vider part, Pencil part, Pen 
part, Lengthening Bar, and 
extra metal handle for use 
with Pencil and Pen parts; 
Combination Screw Driver and Lead Box 








No. 1087S 
No. 1086S. Same as No. 1087S, but without the 5-in. Ruling Pen. 


“Madison” Drawing Tables 
“Madison” Adjustable Drawing Ta- 
bles are designed to meet all the re- 
quirements of an efficient and durable 
table for the classroom. They are of 
solid iron construction, with hard- 

wood top, and are so arranged that they 
may be used, alternately, by two stu- 
dents, each table having two drawers 
with locks, for storing tools, and a shelf 
for holding drawing boards. 

No. 4448. Madison Drawing Stand 

(stand only). 

No. 4450. Madison Drawing Stand with 

hardwood top 25x32”, with shelf and 

two drawers with locks. 






“Sturdy” 
Drawing Tables 


“Sturdy” Drawing Tables 
are designed to meet the 
demand for a strong, sturdy, 
comparatively inexpensive 





drawing table. They are 
made of thoroughly seasoned 
hardwood with a selected @ & 
white pinewood top, and 

are 34 inches high. ; \ 
No. 4479B. Sturdy Drawing Table, Adjustable Top 36x72”, with 6 file 
ag er" and 2 tool drawers 175x25x3%", with 3-inch ral 
ing blocks. 





Chicago 


Eugene Dietzgen Company 


New York 
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Eugene Dietzgen Co.—Continued 


Dietzgen Drawing Materials 


We exercise a careful diligence in maintaining our reputa- 
tion for quality, service and fair prices. Our special school 
prices appeal to all instructors. 


Triangular Scales 


— i... see ee | No. 1626 
au rr, FL MrLsWNLANULANNLAMLARLANRLAARUASTLANCLANELANCLANC LAO ALOSLAORLALALALA NIA 2S) 


U. S. Standard, machine divided, selected seasoned material, deep cut 


lines, fine finish. ‘ 2 
1626. Architects, mechanical engineers triangular boxwood 

” scale; 12 in. open divided: dy, te. 4, %4» Ys 
1, 1%, 3 in. to the foot, in 

No. 31626. Like No. 1626, but of 

No. 1636. Civil neers trian ¢ 
divided: 10, 20, 30, 40, 50, 60 parts to the in... Each, 

No. 31636. Like No. 1636, but of hardwood 


Brass Protractors 

Semi-Circular Brass Protractors divided in de- 
grees both ways. 

No. 1935L. 33% in., with scale on bottom, Each, 
No. 1935R. 4% in., Each, 


Transparent Celluloid Curves and Triangles 
No. 2014. Thickness, .06”, 30x60°, Plain, Size 4, 6, 8, 10, 12 inches. 
Ne 2015, Thickness, .06", 45°, Plain, Size 3, 4, 6, 8, 10, 12 inches. 


Accurately made, 
nicely finished. Sea- 
soned material. Re- 
in their transpar- 
ency and trueness, 
and will give years 
of satisfactory 
service for ac- 
curate work. 


Sizes 13 and 15 
Style No. 2152 


Dietzgen Drawing Ink 


The ink flows freely, dries quickly, contains no grit or acid, 
and is absolutely uniform. Universally used among artists 
and professional draftsmen, and in leading schools, colleg 
and universities. 

No. 2681. Black and 10 fast brilliant colors. In ¥% Oz., 
4 Oz., % Pt., Pt., and Qt. Bottles. 


aes 





. No. 2014 No. 2015 





Pencil Pointers 


No. 3213. 12 sheets, 11%4x4 in., Sand Paper, with handle. 
No. 3220. 12 sheets, 1%4x4 in., Emery Paper, with handle. 


Stamped Steel Thumb Tacks 


Made of best quality, nickel-plated hard steel, needle finish point, put 
100 in a box or a dozen in a box. 8 7 


No. 2440. % in., Box of 100. No. 2445B. 3% in., Box of 1 Doz. f@ 
No. 2441, yy in., Box of 100. No. 2446B. yg in., Box of 1 Doz. 
No. 2442, ¥% in., Box of 100. No. 2447B. in., Box of 1 Doz. 


T-Squares 
The trueness and durability of our T-Squares is obtained by se- 
lecting thoroughly seasoned material and perfect workmanship. 


No. 2077 


Maple ae and Head, Fixed Head, Sizes 18, 21, 
24, 30, in : : ach, 
Transparent Celluloid lined Blade, Fixed Head, Sizes 
18, 24, 30, 36, 42 Each, 
Drawing Boards 

No. 4406. Made of strips of selected 
white wood. Two drawing sur- 
faces and end cleats. izes 
16x22, 18x24, 20x24%4, 20x26, 
23x31 in. 
No. 4410. Made of strips of 

selected, well-seasoned white 

ine wood joined together' . 

groove. Two drawing surfaces and end cleats. Sizes 

16x22, 18x24, 20x24%4, 20x26, 23x31 in. 


Mechanical Drawing Paper 
Size 19x24, per quire or ream. 

White, slightly grained surface, strong, excellent erasing qual- 
ities, a perfect pencil paper, as well as for ink or color work. 
Same as No. 9, but smooth surface. 
White, a good school drawing paper, slightly grained surface. 
Light cream, slightly grained surface, strong, stands erasing 
well, takes ink, pencil or color. 
Light cream, Thick, High grade, slightly grained surface, 
excellent erasing qualities. Takes pencil, ink, or color. 


We have special discounts for Schools and 
Institutions. Write us your requirements 
and let us send you an estimate of cost. 


Blue Printing Equipment 


Without Blue Printing equipment in the classrooms, both 
instructors and students are hampered. Mechanical draw- 
ing students are unable to see the reproduction value of 
their efforts unless they themselves make prints. Shop stu- 
dents are unable to secure thorough experience in working 
from blue prints. Instructors can- > 
not fully impress students with the ° 
real purpose of mechanical draw- 
ing ... which is to make drawings 
from which prints are made for the 
shop or building foreman’s guidance. 

Dietzgen Junior Vertical 

Electric Printing Machine 
Will print clear, sharp, distinct prints 
fast and with great economy. The 
print is uniformly exposed over its 
full area. The Junior has the same 
sturdy construction, the same type 
of Speed Regulator and Automatic 
Cut-off which have made the Dietz- 
gen Senior so satisfactory. The ma- 
chine has a half cylinder of glass 
with an open printing surface of 
24x36 inches; glass is held in a felt 
lined metal frame. 
Roller Curtain— The tracing and 
sensitized paper are held in place by 
Roller Curtains. Rollers hold cur- 
tain at uniform tautness over the 
entire surface of the glass. 
Hi-Power Arc Lamp—tThe specially 
designed Hi-Power Arc Lamp gives 
off an intense light, rich in printing 
qualities. It consumes 12 amp. on 110 
or 220 volts, 60 cycle, A.C., and 25 
amp. on 110 and 220 volts, D.C. An 
aluminum reflector insures the best 
possible distribution of light. 
Speed Regulator — An improved 
pneumatic Speed Regulator insures 
uniform speed in the descent of the 
lamp. It is noiseless in operation, 
absolute in its regulation, and pro- 
vides for a wide range of speed. 
Automatic Cut-off — Automatically 
extinguishes the light at any desired 
point. This permits machine to be 
loaded, set in operation, and left un- 
attended, without possibility of 
prints becoming ovef-exposed. 
No. 4334-1A — Height, 83 inches. 
Occupies 18x22-inch floor space. 
Finish, beautiful brown enamel 
frame. Printing surface sheets 24x36 
in. or smaller, complete with Lamp 
No. 4348-1A, 12 amp. lamp for 110 
volt, 60 cycle, A.C. 
No. 4834-1D — Like No. 4334-1A, 
but with 25 amp. lamp No. 4348-2A 
for 110 volt, D.C. 
No. 43834-2A — Like 4334-1A, but 
with 12 amp. lamp No. 4348-2A for 
220 volt, 60 cycle, A.C. 
No. 4334-2D — Like No. 4334-1A, 
but with 25 amp. lamp No. 4348-2D 
for 220 volt, D.C. 
When ordering, state voltage and whether 
current is direct or alternating. ’ 

Dietzgen Junior Sheet Washer 
This washer, especially designed for use with the Dietzgen 
Junior blue Printing machine, thoroughly washes and devel- 
ops blue prints and negative prints in sheets. 
No. 4310A—For prints 24x36 inches or smaller, floor space 
24x32 inches, with tray 28 inches wide. Complete with chem- 
ical tray and brush. Many unusual and excellent features. 


To Save Your Needed Time 


This booklet, the “Use and Care of Draw- 
ing Instruments,” covers thoroughly the 
details of this subject. Available to In- 
structors tis for distribution at the be- 
nning of the semester. Give us the num- 

_ of students anticipated, and _ the 
beginning date of next semester, and we 
will send you that quantity in proper time. 





Dietzgen Junior Blue 
Printing Unit Illustrated. 
No. 4334-I Vertical 
Electric Printing 
Machine, above. 

No. 4310A Junior Sheet 
Washer, below. 








Chicago 


Eugene Dietzgen Company 


New York 
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NEW 
IDEAS 


LEND CLASSROOM INTEREST 
AND ENTHUSIASM TO 
MECHANICAL DRAWING 


A YEAR or so ago, Chas. M. Higgins & 
Co., Inc., made the suggestion to mechani- 
cal drawing teachers that student imagina- 
tion and enthusiasm could be stimulated by 
interpreting the subject in interesting terms 
of today's industry. 


Under the supervision of a nationally recog- 
nized authority, J. H. Constantine, Director 
of Industrial Education, Passaic, N. J., Public 
Schools, this suggestion was tangibly pre- 
sented in the Higgins’ Award Contest last 
year, with the hope that it would assist the 
teacher as an additional classroom incentive. 


The response was gratifying—another such 
contest was held this year as a result. This 
contest closes March 15—there is still time 
for you to write for the interesting "Ro- 
mance of Industry" brochure for classroom 
distribution and study, and for the contest 
details. USE THE COUPON BELOW. 





For Best Results 
BE SURE TO SPECIFY 
HIGGINS' AMERICAN DRAWING INKS 
The Standard Since 1880 
BLACKS 


GENERAL (SOLUBLE) 


COLORS 


ALL WATERPROOF 


WATERPROOF 


CARMINE INDIGO ORANGE 
BRICK-RED BLUE VERMILION 
GREEN VIOLET SCARLET 
BROWN YELLOW NEUTRAL TINT 


WHITE (OPAQUE) 


HIGGINS’ 


American 
DRAWING INKS 


CHAS. M. HIGGINS & CO., INC., 
271 NINTH ST., BROOKLYN, N. Y. 


Kindly send me, without obligation, a copy of 
your “Romance of Industry” project sheets and 
outline of the Higgins’ Award Contest. 


nn ” 
MAIL ADDRESS..... 
SCHOOL........ a eer an ees . 
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(Continued from page 86) 

entire dado head must be mounted on the arbor and jointed, 
and then filed. Even though the greover saws cut smoothly 
and are designed to do any cutting that may be done with 
the hollow-ground saws, it is most unwise to use them for 
this purpose; for if one saw of the set is dulled, all of the 
inside cutters as well as the two saws must be jointed down 
to the same cutting diameter and filed. 

Questions for Thought and Discussion 
. What is a dado head? 
. What is the purpose of the dado head? 
. Describe the Huther dado head. 
. What widths of groove may be made at one cut? 

5. How is it possible to make grooves of different widths 
with but one dado head? 

6. Why should the sides of the different members of the 
dado head be kept clean and free from pitch and gum? 

7. Why is it essential that the cutting points of the inside 
cutters just next to the saw shall be placed opposite the gu!- 
lets of the saws? 

8. Why is it poor practice to use the outside dado saws 
independently for ripping or crosscutting? 


HOMEMADE PAINT SPRAYER 
John H. Dillon, Indiana State Teachers’ College, 
Terre Haute, Indiana 

The accompanying illustration shows a paint-spraying outfit 
that was built by the writer from parts picked up around a 
junk yard, with a few additional new parts. This outfit is 
being used and is proving very popular with a large number 
of shop teachers in this school. The outfit is small, compact, 
and portable. It can handle any spray job from small pieces 
of furniture to enameling a car or painting a room. Lacquers, 
shellac, stains, paints, and enamels can be sprayed on much 
faster and more evenly than they can be applied with a brush. 
For such work as wicker, art fiber, radiators, trellises, etc.. 
this outfit is far superior to a brush. 

The cost is so small in comparison with the returns that 
any shop can well afford a similar outfit. The air gun alone, 
is worth its cost as a means of cleaning machinery and engine 
parts around the shop. 

Following is a list of parts and their approximate cost: 


WH 


PA EE I oop essitiws odie sin esos eraiorwrsaid $ 9.45 
eg a) re 1.00 
1 Spray Brush and Hose (new).................... 8.50 
1 Automobile Compressor (old) ................... 2.00 
1 Presto-o-Lite Tank (old)......... et ee i 
Coe a |) Ar ea ts 
3 ft. 1%-in. Belt (old)...... ie eee 1.00 
ee) .20 
4 6-in. Wagon Wheels (old).................... wc wae 
1 piece of 14-in. round soft Steel 16% in. long...... —.05 
1 piece of 14-in. round soft Steel 13% in. long...... 05 
1 piece of 1% by %-in. flat Steel for handle 75 in. long —.15 
Wood Body of Wagon (scrap box) 16 by 27 in....... 
Wood Bolster for Wagon (white pine) 2 in........... 40 
1 4-in. Nipple and 1 in. to %-in. Reducer........... — .25 
Bo ee a re 10 
D Re OOO CBCEND) o.oo e ees ob tied cecoewdox .00 
er $25.55 


The pressure tank must be cleaned before using. Before 
starting to clean it, drill a hole in the same end as the gauge, 
for a l-in. pipe tap. Loosen the contained material with a 
pointed rod, then pull out with a bent wire. Tap this hole 
and screw in a 1-in. pipe nipple. Place the reducer on the end 
of the nipple and screw the brush hose into the reducer 
Screw the gas valve in the other end of the tank. 

Mount the tank, compressor, and motor on the wagon bed, 
and connect the compressor with the tank by means of a short 


air hose; then fasten the hose in place with wire. 
(Continued on page 104) 
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KEUFFEL & ESSER CO. 
Hoboken, N. J. 





NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 


: | Quicker Handwork 


KEENER HEADWORK! 


USTAINED interest and keen enthusiasm for any 
subject are gratifying alike to instructor and 
supervisor. With MECHANICAL DRAWING 

this is particularly true—but ‘“‘good tools’ must be 
provided to attain and maintain this much-to-be-desired 
standard of study. 
There IS a difference in mechanical drawing instruments. 
It will be reflected in better student work. Precision 
instruments, perfectly balanced, sharp and serviceable 
give the student a feeling of confidence and surety that 
make for real enthusiasm and appreciation for me- 
chanical drawing. 
Since 1860 KEUFFEL & ESSER CO. has made a careful 
study of school requirements in mechanical drawing 
materials that has resulted in the development of special 
types of instruments, slide rules and supplies for this 
particular work—priced to permit liberal buying of the 
complete assortments so essential to the proper teaching 
of the subject. 
This unusual line is fully described in the 
latest K & E catalog for High Schools. Every 
mechanical drawing teacher and supervisor 
should have acopy. Write for yours NOW 
and for best results in 
the future be sure to 
SPECIFY 


KEUFFEL & ESSER 


DRAWING MATERIALS 
AND SLIDE BRBULES 





KEUFFEL & ESSER CO., 

300 Adams St., Hoboken, N. J. 

3 Kindly send me (check material desired) 

0 Your 12-page booklet, ‘Drafting Materials—Their Care and Use’; 
| . 0 Your “Elementary Instructions for Operating the Slide Rule”; and 
0 Your catalog ‘Drawing Materials for High Schools”. 


Name.. 





Address... 
Schoo! 








JUPITER SPECIAL 














(TRADE MARK) 
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Western States Envelope Co. 


1616 West Pierce St., Milwaukee, Wis. 


Long Distance Phone Orchard 9310 


Manufacturers of 


Felt Brush Gummed Envelopes 


We are closely affiliated with the 
printing trade, and through years of 
study have been enabled to work with 


and help solve the envelope require- “WeProrect 


All of this experience is available to school 








print shop instructors. The envelope re- 
quirements of modern business have become 
so varied that it is important that every 
boy entering Industry be properly informed. 








ments of modern business. the Trade 


What We Are—What We Make 
What We Do 


THE WESTERN STATES ENVELOPE COMPANY was organized 
May, 1908, with one idea in mind, namely —that of operating an 
envelope factory that would do as printers would do if they were 
running it themselves. 

We have done as much for you or even more than you would have 
done for yourselves had you been in our place; in fact, it can truthfully 
be said at this time that we are “YOUR ENVELOPE MANUFAC- 
TURER.” Operating your Envelope Service Station. 


Our first business is to plan and develop the envelope business in the 
interests of the printer and lithographer. 

WE ARE EMPHATICALLY INDEPENDENT IN EVERY WAY. 
WE MAKE all the regular sizes of commercial and official envelopes, 


from six to fourteen, including the special flaps of which we have over 
thirty-nine different styles. See Trade Circular No. 2. 


Envelope Trade Names and Sizes 


6% Commercial ..3%x 6 1 Obtcial ..... 44x 9Y% 
6% Commercial ..3%x 6% 11 Official ..... 44%4x10% 
7 COG on60c 35%4x 6% 12. Official .....434x11 

7%4 Two-fold..... 31x 7% 14 Official ..... 5 xll¥% 
9 Cal 22.00 3H%x 8% 6% Reverse Face.35%x 6% 


Included in our complete line of envelopes are a full range 
of Look-In, Window, Bankers Flap, Catalog, Coin, Collec- 
tion, Baronial Catalog, Report Card, or any other kind of 
envelope you may possibly want. We also make special en- 
velopes of all sizes and kinds from any paper. 


In addition we carry a complete line of die-cut cards for all 
purposes in kid, plate, and linen finishes. Our visiting cards 
may be furnished plain or panelled. Our line of wedding and 
announcement stock is very complete. Also round corner 
cards in white and colors suitable for tickets, meal checks, 
etc. Write for samples and prices. 


A Print Shop Project 


Why not have your school print shop print all of the envelopes 
for your school, or for that matter, for your entire school 
system? We have every variety of size and grade available. 
We shall be pleased to furnish the paper and layouts for flat 
printing or just layouts for you to print on stock which you 
may have on hand, we to make the envelopes up after you 
are through printing. We have worked out this service par- 
ticularly well and shall be pleased to codperate with you in 
this way. The “Guide Book” described in the next column 
should have a place in your school print shop, as it is very 
instructive. Do not fail to send for it. 


W-Notched Under flap 
Registered U. 





Write for This Informative Envelope Book 


This book contains the following bonafide Trade 
Information 


Page 59 gives the number of envelopes out of almost any 
size of paper. 


Pages 55, 56, 57, and 58 give prices for making envelopes 
from furnished stock, plain or printed. 


Pages 61, 62, 63, and 64 give illustrations of different types 
and styles of envelopes. 


Pages 52, 53, and 54 list unusual envelope papers not regu- 
larly carried in stock. 


All the above is yours for the asking without any obligation. 





Supplying envelope requirements for school systems 
is our specialty. We will gladly assist in making up your 
specifications, and will submit bids at any time, on any 
numbers of envelopes desired. 


Envelopes are in stock for immediate shipment, in all 
grades of stock which include a numerous variety and 
quality of bonds and krafts. 











Western States Felt Brush Gummed Envelopes 





A New Type Envelope 
which is guaranteed to eliminate gumming and 
envelope printing difficulties. 


By this method the gum is brushed into the pores of the 
paper and on to the sealing portion of the flap. The flap is 
larger in size than usual which in addition to other advan- 
tages assures good sealing even with hard sized papers. 


Felt brush gumming has been in use over two years and 
has been found very satisfactory. The presence of lumpy 
gum under the printing side the sealing flap has been elim- 
inated and the tendency to dish, wrinkle or warp has been 
largely done away with. The design of the sealing flap 1s 
also new, and one that shortens make-ready time when 
printing envelopes. 


Felt brush gummed envelopes are also scored before 
folding, thus assuring square envelopes that pack tightly and 
consequently occupy less space. 





Western States Envelope Co., 1616 West Pierce St., Milwaukee, Wis. 





a aD oan Boke ewes 





RLM ei 











1934 


310 


‘hool 

re- 
ome 
very 
med. 


0k 


any 
opes 
ypes 
egu- 


tion. 


= 8 





the 
ip is 
van- 


and 
mpy 
lim- 
een 
p is 
rhen 


fore 
and 





eee 


LASS SLE I 








February, 1934 


SCHOOL SHOP ANNUAL 


Printshop Equipment and Supplies 


Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 
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Name and Description 


Name and Description 





Beliows 
Re oc cscihwaicdienekeewsessaninesees 
Ss oc orice vsbecessancedees 
Blackboard, permanent or portable................... 
Bookcase, for reference books, catalogs, etc., sectional 
MEE, b.0ls.< sina banecie case dssccasyssnteceweee 
De | re 
Brushes 
i da ease eee Sonic ese neem eee esesion 
Se 
ES ee 
I ali 5 56 oc wccinwawenusicaenonansanmes 
Cabinets 
Galley, for double-column galleys, wood or steel, four 
tiers (to be used with typesetting machines) ....... 
Galley, for 834 by 13-in. galleys, wood or steel, four 
GUE cas ntasaxecenevaenen ee ekesesseus od snqmes 
Ink and Roller, to accommodate platen-press rollers, 
EE io 3S aigicuicmadndemnaeen sean sees s' 
Matrix, for use with typesetting machines only...... 
Roller, cabinet or rack for cylinder rollers........... 
Supply, for leads, slugs, spaces, strip material, with 
top for lead cutter and mitering machine.......... 
Type, school type, each to accommodate two Califor- 
nia cases, job cases, case slides, galley slide, and 
OR MEE os hocadaonetuasecenuneatewesesews 
Type, complete with 24 full-sized California job cases, 
with overhead lead-and-slug cases, wood.......... 
Type, complete with 24 full-sized California job cases, 
double work bank, wood or steel................- 
Wood or metal, for filing class records, instruction 
DRI on du oakewecnaes se Sure eekeenwesces 
Blank, full size, to accommodate %4-size cases....... 
Border, %4 size, for ornamental borders.............- 
Lead and Slug, regular size, to hold labor-saving fonts 
I icc ci cn dcanacsiwecwamedivecosice 
Metal Furniture, to hold labor-saving fonts.......... 
eS eS rere 
Cans 
ee ee ere eee 
Noosa g os rot knee wsabaaws wanes 
HQPOOE, GRIOUY, 1-GNl. GIBB. co... o5 sii cc setesinwies 
bo A ee eee eee 
ey III og cs we acces easier seeesscuwwe 
Chases, (for each size of platen press).............--- 
ee EE coi ga sears cases csnasae eee 
Chase Racks 
ce EO ETE LT re 
OR I 65 coe Sani ea Ovemiewsver erin 
Composing Sticks 
eB ig a oc vesiss cidicawsetnceesass« 
De i vio ocnccckactcsanesoneeeenace 
Be Oe Sg I x 55c0 wissinws paaivc ers eseuunes 
Be 2 i Eo boos seer asewcvsesenesaeos 
Cutter 
en WE EE 5 coeds umeu es eukaoeeeeenaess 
Paper, lever-type, 20-in., with pedestal. Should handle 
po ee eee er ee re 
Paper, lever-type, 26 or 30 in............-.eeeeeeees 
Paper, lever-type, 30-in., with divided back gauge, or 
5D 6 SOT DOWER CUNNEE. 6.0.5.5 5 oeccsesivevicacawwes 
Desk 


Drying Racks 
Combination drying rack and stock table for platen 
PPCRIRS, FE GOI. ooo 0:0 6.6. 6.0:6:0:5:5:45 600000000 s00 04:9 
Trays, interlocking, for cylinder press.............. 
Folding Bones, (for hand folding).................+++ 
Folding Machine 
20 by 26-in. size, 4-fold, two parallel and two right- 
TS Fy I ooo sic sinc ancananeesasess ve 








Ink Fountains 


SE ee 
se oc wonienieeeesunesedess 
cick wc cateeseatsuncnetes 
Short, for 12 by 18 press.......... Sa ean ate eee y 
ere 
Furniture 
Iron, 2 by 4 to 10 by 15 picas, fonts................ 
Galleys 
NE 
Steel, 614 by 23% in., double column............... 
Ne ec odeuasnd dies 
Gage FE, AORN, GOEs5. 5. 5 555 oi cvcscciscesces 
a I, SO, SO os ccewccccbvcecsevase’ 
Imposing-Tables 
12 by 18-in., with iron top, including reglets and fur- 
MD Bic pcicocuaenacereaweencousssauassoudeues 
24 by 36-in., with iron top, complete with galley slides, 
chase rack, reglets, and furniture................. 
36 by 48-in., with iron top, complete with galley slides, 
chase rack, reglets, and furniture................. 
39 by 63-in., with iron top, complete drawers, letter 
ree 
Knives 
TT 
ee i I sg ivinn<wasesancuseswenwes 
le os, ca cakeen Knead aesasswe wan 
oid, cane eee new es ake een 
Leaders 
EE EE Ee RO we 
Sa deca teecenne canes wee 
i 6 5 be Nw chaenor iss eraseneas 
nc saoeehksdhakarsbawsuaunewsos 
Se ons ee ecabnacueaentenn ain ae 
NE ee ee eT ee rer 
Line Gauges 
a 
MN ic onicin csckdevkSednawnneeeentesuweaen 
Metal Furnace, for recasting and refining type metal, 
used only with typesetting machines.............. 
occ ah .canepebsaauin iskenneen 
Numbering Machines 
ec ick chbcskasssGbwsesowianes 
cn snicc andes cdeouceaccenesSowow's 
Ornaments 
Assorted floral and decorative designs............... 
Border, 6-point, decorative, fonts................... 
Border, 12-point, decorative, fonts.................. 
Perforator 
Ee ee ee ee ee 
Ne anc eiviedeeoneeteueee Neus 
Planer 
8 
Proof, maple, with felt bottom..................... 
ZR, SAR, WET CONTI GOD oo o.ock ovine ceciccsscee 
Presses 


Cylinder, two-revolution, four-roller, 25 by 38, com- 
plete with variable-speed motor, cast rollers, etc... 
Platen, 8 by 12, with foot treadle, counter, flywheel 
guard, platen guard, brake and set of cast rollers. 
(Motor and treadle combination if desired)....... 
Platen, 10 by 15, complete with variable-speed motor, 
counter, flywheel guard, platen guard, brake, and 
i rr rr ec ciccau deuce oabudawee ene 
Platen, 12 by 18, complete with variable-speed motors, 
counter, flywheel guard, platen guard, brake, and 
, Rs ai a5 0 5 0 ohne nines seen sow 
ee eee 
Proof, 20 by 24, with cabinet............scecccscces 
Punch 
Foot-power, multiple, with assorted punches......... 
Lever, two-die, with assorted punches.............. 











(Continued on page 105) 
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The Right 


PRINTING INKS 
for Schools 


It’s all a matter of selection. And 
choosing the proper source of supply 
is the first and most important con- 
cern. 

Our reputation for quality and value 
in printing inks has been gained by 
experience in working out numerous 
pressroom problems. Let us help you 
select the Right ink for the Right 
purpose and you’ll have it at the 
Right time. 


Ask for a color chart or have a technical expert call, 


FRED’K H.LEVEY CO., INC. 


Printing Inks of all Descriptions 


59 Beekman St., New York City 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





1223 Washington Ave., 221 E. 20th St., 


Philadelphia, Pa. 





Chicago, Ill. | 





February, 1934 





| “ROUSE” PRINTSHOP 
TOOLS 


for Apprentice and Master — 





ROUSE COMPOSING STICKS 


‘a 










Especially made for school work. Sturdily constructed, notably 
low priced. Five other types available including the famous 
Rouse “Quarter Point” and “Micrometer” sticks. 


ROUSE MITERING MACHINES 





The trade’s most popular 
miterer. Equipped with pos- 
itive point gauge. “Pana- 
meric” Miterer is a lower 
priced model. 


AMERICAN LEAD and RULE CUTTERS 









The No. 20 is only one of 
five cutters available. This 
model especially suitable 
for school print 
shops. 


Detailed information on all 
equipment sent on request. 


| H. B. ROUSE & CO. 
2214-16 Ward St. Chicago, Ill. 








(Continued from page 100) 
The safety valve is a piece of %-in. brass rod 2 in. long 
with a 9/16-in. hole drilled to within 3 in. of the bottom. 
A %-in. hole is drilled the remainder of the way. Threads are 


r 


The axles are drilled for cotter pins and they are then 
fastened in place. The wheels are mounted between washers 
and kept in place with the cotter pins. The handle is a piece 
of % by ¥%-in. steel 75 in. long. It is fastened to the front 





The completed paint sprayer 


tapped from the top about 1 in. down, and a setscrew made 
to fit. Drill a 1%4-in. hole through the side of the valve % in. 
from valve seat. A steel ball that is large enough to cover the 
¥%-in. hole is placed in the bottom and a coil spring is set on 
top of it The setscrew changes the tension on the spring in 
such a manner that by setting the valve with the gauge, any 
pressure above a set amount will lift the ball and allows the 
air to escape. 


bolster as shown in the illustration. 

This spray brush operates best on a pressure of from 40 to 
60 pounds. The ordinary automobile compressor will carry 
as high as 70 to 80 pounds of pressure. 

Standard Mason fruit jars are used for the different colors 
and the only part that needs cleaning is the short fluid pipe. 
This may be cleaned by drawing a small amount of thinner 
through the p'pe. 


ah De aan 
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Name and Description 


| No. | 


Name and Description 





Power, multiple, with assorted punches. (Paper drill 
may be substituted) 
Quoins 


Keys, No. 1 size 
Keys, No. 2 size 

Rule, plain, brass, (fonts to fit quarter cases) 
2-point, labor-saving, hair-line, side face, fonts 
2-point, labor-saving, 1 point side face, fonts 
1-point, labor-saving, 1 point face, fonts 
2-point, labor-saving, double face, fonts 

Saw Trimmers, pedestal type, with point gauge, and 

raising and lowering table 

Spacing Material 
Iron furniture, as selected, fonts 
Leads, labor-saving, 2-point, lb 
Leads, 2-ft. strips, 2-point, Ib 








Slugs, labor-saving, 6-point, lb 
Slugs, 2-ft. strips, 6-point, Ib 
Spaces and quads 
Thin spaces, brass and copper, assorted sizes, 6 to 18 
points, one size in each box, sets 
Specimen Display Board 
Staple Binder, pedestal-type, foot power 
Stitcher, wire, power, capacity % or % in., flat and 
saddle-back tables 
Tympan Paper, (with combination holder and cutter) 
18-in.,. rolls 
38-in., upright, to be used with cylinder press only... 
Typesetting Machines, either linotype or intertype, 2 or 
3 magazines, and molds 
Matrices for same, 6, 8, 10, and 12-point, as selected, 
fonts 
Tweezers, 31%4-in., doz 





Name and Description 


Name and Description 


| No. | Name and Description 





Type 
Body, Lightface— 


6-point, 
6-point, 
6-point, 
6-point, 
12-point, 


10-point, Ib 

Job, Lightface— 
6-point, 

8-point, 

10-point, 

12-point, 

14-point, 

18-point, 

24-point, 

30-point, 

36-point, 

48-point, 

Job, Lightface Italics— 
8-point, 

10-point, 

12-point, 

14-point, 

18-point, 

24-point, 

36-point, 

Job, Boldface— 
6-point, 
8-point, 
12-point, 
12-point, 
12-point, 


12-point, 


12-point, 
18-point, 
24-point, 
36-point, 
48-point, 


10-point, 
12-point, 
14-point, 
18-point, 
24-point, 


No. 26, fonts 
ae a re 
No. 28, fonts 








18-point, No. 30, fonts 

Job, Light Copperplate Gothic— 
No. 
No. 
No. 
No. 
No. 
12-point, No. 
12-point, No. 
No. 


60-point, fonts 
72-point, fonts 
Job, Text Type— 


Job, Typewriter Type— 

'12-point, with spaces, lb 
Wood, Condensed Gothic— 
8-line, fonts 


12-line, fonts 

15-line, fonts 

18-line, fonts 
10-point, fonts 
12-point, 

14-point, 

18-point, 

24-point, 

30-point, 

36-point, 

48-point, 

60-point, 

72-point (caps only), fonts 
Job, Boldface ‘Italic— 
8-point, 

10-point, 

12-point, 

14-point, 

18-point, 

24-point, 

30-point, 

36-point, 

Job, Heavy Copperplate Gothic— 
6-point, No. 21, fonts 
6-point, No. 22, fonts 
6-point, No. 23, fonts 
6-point, No. 24, fonts 
12-point, No. 25, fonts 











Supplies 





Name and Description 


| No. | 


Name and Description 





Benzine or Gasoline, for cleaning type or presses, gal.... 
Bindery Tape, 2 in. wide, brown or black, rolls 
Gold Bronze, pale, Ib 
Gold Size, lb 
Ink 
Bond, black, for bond papers, Ib. cans 
Book, black, for school paper, etc., Ib. cans 
Cover, colors as selected, lb. cans 
Cover, colors as selected, %4-lb. tubes 
Dryers and Compounds, as selected, Ib. cans 
Halftone, black, lb. cans 
Job, colors as selected, Ib. cans 
Job, colors as selected, 14-lb. tubes 
Metallic, gold and silver, lb. cans 
Process, black, red, yellow, blue, Ib. cans 
Kerosene, for cleaning rollers, gal 
Padding Cement 


Paste, Bindery, pints 
Make-ready, Ib 
Paper 
Bond, fine grade, 17 by 22 — 16, white, reams 
_ Bond, medium grade, 17 by 22 — 16, white, reams... 








Bond, sulphite, 17 by 22 — 16, white, reams 
Bond, sulphite, 17 by 22 — 16, colors as selected, reams 
Book, enamel, 25 by 38 — 80, white, reams 
Book, machine finish, 25 by 38 — 80, white, reams. . 
Book, eggshell finish, 25 by 38 — 60, white, reams... . 
Cover, as selected, sheets 20 by 26, medium 
Card Bristol, fine grade, 22 x 28 —4 ply, white, sheets 
Index Bristol, medium grade, 25%4 by 30%—110, 
white, sheets 
Index Bristol, medium grade, 25% by 30%4— 140, 
white, sheets 
Mill Bristol, medium grade, 2514 by 3034 — 140, col- 
ors as selected, sheets 
Press Board, 
Strawboard, No. 40 or No. 50, bundles 
Tag Board, manila, 24 by 36 — 140, sheets 
Tympan, to fit presses, rolls 
Wrapping Paper, size as selected, rolls 
_Holder for same 
Twine, cotton, for tying jobs, Ib 
Wire Stitching 
No. 25 round wire for stitcher, spools 
Wire Staples, 1% in., for stapling machine, 5,000 in 
box, boxes 


























The School Shop Shopping Guide 


More reasons 

Ber standardizing 
on HOLD-HEET 
Glue Pots. 





Now 5 new design im- 
provements (making (8 
yg features in all): 


‘od. are 
$14 ~——— for "atandardzing on HOLD: 
$l EETs, the pots that save glue, elec- 
trielty and vino-are built for 20-year 
4qt.. $24 rvice. 


ge 6 Try This Better Pot for 
cet. . @ 30 Days, FREE 

115 or 230 Vo Test a new HOLD-HEET in your own 
classroom for 30 days before you buy. 
{f it isn’t the best pot made in every 
way, send it back. 


RUSSELL ELECTRIC CO., 
Manufacturers 
364 W. Huron St., CHICAGO, U.S.A. 


1 qt. . 
2 qt. . 


Sold by 
Jobbers 





KNIVES OF QUALITY 





For Sloyd and Manual Training 
work, there are no finer knives 
made than Robert Murphy’s. 


Over 83 years of experience, re- 
search and experimentation en- 
able us to offer knives of guar- 
anteed quality. Eve blade is 
pecially p d 1e finest 
steel to stand the gau of school 
shop use and STAY SHARP. 


Write for a catalog of 
our complete line 








ROBERT MURPHY’S SONS co. 
AYER, Established 1850 MASS. 











Amazing New 
Casein Glue 


Formula!! 


Specially Developed for 
Manual Training Use 


The new type of casein glue, 
known as CASCO No. 2 White, 
is finding favor for school work. 
Being stain-free this new glue 
opens up wide possibilities for 
building finer, more beautiful 
and more substantial wood- 
working projects in manual 
training shops. It is particu- 
larly adapted for Veneering and 
Inlay work. 


Characteristics: 


1. CASCO No. 2 White, as the name im- 
plies, is a white powder which makes a 
white liquid glue. 

2. In its liquid form it does not thicken. 
Stays at full strength three days. 


3, Glues acid woods (oak, mahogany, 
walnut, maple, etc.) free of stain. 


4, Squeezed out glue is easily cleaned up 
—no heavy sanding or scraping. 


Extremely economical. 1 pound of 
CASCO makes 1% quarts of liquid 
glue. No waste. 


FREE Generous Trial Package 

and Big Gluing Guide 
We will be glad to send to all in- 
structors who use the coupon below 
a sample of CASCO No. 2 White and 
a free copy of the Casco Gluing Guide 
—50 pages—75 illustrations, con- 
taining dozens of ideas on building, 
repairing and mending things quickly, 
easily and permanently. 


(Stick on a penny post card and 
mail today) 


The Casein Mfg. Co. of America, Inc. 
205 E. 42nd St., New York, N. Y. 
Please send free sample of CASCO No. 2 
White . . . also free Gluing Guide. 
Name 
Street 
Post Office 
School 








Get This 
VENEER CATALOG 


The most complete ever published — 


36 pages, packed with pictures, descrip- 
tions and illustrated instructions. Containing 
actual samples of veneers, inlaid border, and 
carved moulding. Fine woods and veneers 
from every corner of the world for every pur- 
pose. Send 20c today for your copy, re- 
funded on later purchases. The same careful 
attention to small homecraft and school re- 
quirements as we have been giving to the 
manufacturing trades since 1812. 


ALBERT CONSTANTINE & SON, INC. 
784 E. 138th Street, New York City 











» » LEATHERCRAFT « « 


Are you putting over this 
increasingly popular Craft 
in your school? Most of the 
students are asking for it. 


WHY NOT TRY IT? 


1934 catalogue ready — 
10c brings it to you! 


Cc. W. DANNENHAUER 


143 N. Fourth Street Philadelphia, Pa. 








Get our 
FREE 
Book 


at once. 


manual training 


You will want our big 72 page catalog. It lists 
many hard to find materials in wood and fittings. 
Home woodworking book—color illustrations-— 
inlay bandings—scroll patterns—blue prints— 
various wood grains, crotch, butt, quartered, 
burl, fiddleback, plain sawn, etc.—tells how to 
finish woods natural—foreign woods—jig saw 
puzzles. Articles you can make—desks, tables, 
book shelves, picture frames, etc. 

SENT FREE ON A TEACHER’S REQUEST 
otherwise 10c is required to help 
defray postage, wrapping, etc. 
CRAFTSMAN WOOD SERVICE CO. 


We Ship All Over the World 
2735 MARY STREET CHICAGO, ILL. 











|VANDERCOOK 


PROOF PRESSES 


A School 
Shop 
Essential 


VANDERCOOK 
& SONS, Inc. 
910 N. Kilpatrick Ave. 


No. 1 CHICAGO, ILL. 


< Printers Supplies >} 


Safety appliances for Platen Presses; Gideon Grippers; Ink 
Rollers; Complete Printing Plants—Outfits for schools or 
students. Write for catalog. Another source of supply 


Globe Type Foundry, &st., 1904 
320 SOUTH JEFFERSON ST., CHICAGO, ILLINOIS 

















PANTOGRAPHS 


A Pantograph will be the handiest device in your 
school workshop. They are useful, instructive, enter- 
taining and absolutely accurate. Our No. 1496 is the 
best wooden pantograph manufactured. Enlarges or 
reduces any type of drawing in 25 ratios from 1% to 
8 times the size of the original. Price only $1.25 post- 
paid in U.S.A. Orders filled immediately. Add 5c to 
checks for exchange. Further details for 3c stamp 


The Pantograph Co., Box 34, Escanaba, Mich. 


EW TER 


AND BRITANNIA METAL 


Sheets: 24”x36” or smaller 
Circles: 2” to 24” diameter 
Specify size and gauge. 


NATIONAL LEAD CO., DEPT. P 
New York Chicago St. Louis 




















Materials for Brush Making 
Brush Fibres, Tampico, Fibre Mixtures, Ster- 
ilized Horse Hair, Hair, Bristle and Tampico 
mixtures solid or taper stock, original 
lengths cut to size. Samples match 


E. B. & A. C. WHITING CO. 
Burlington, Vermont 

















EWTERCRAF 


ACCESSORIES 





Fancy Wires and Borders 
Pewter Hinges 
Pewter Solders and Flux 
Rods—Square, Round, Half-Round 
Tubing—Hollow Balls 


PROCESS SHEETS 
PROJECT SHEETS 


Aluminum and Wood Forms 
Patterns for Casting Handles 
Fibre and Leather Tipped Mallets 
Bronze Spoon Molds 


Inf; ti, on Req . 


The Pewtercrafters 
E. W. Manzer L. N. Henrich 
29 MEADOW AVE. 
BRONXVILLE NEW YORK 


— 
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SCHOOL SHOP ANNUAL 


Directory of Manufacturers’ Products 


This directory is published as a convenient guide to sources of supply covering 
in the ANNUAL NUMBER. For alphabetical index of manufacturers’ specifications see 


directory, quotations or additional information to help you make up your spc cifications, lists of equipment, etc. 


Arts Service Division. 


RASIVES, Cloth, Disks & Paper 
Aecarborundum Com ooo 25 
aciD SWABS AND B USHES 

Dixon, Inc., Wm.. 83 
ADJUSTABLE ‘CURVE RULERS 

Dietzgen Co., — 98, 99 

Keuffel & Esser, 

Post Company, Frederick, 91 

ER 
aa Electric Co., 93 
Weston —_— Instrument 


anle; Choo ls, 30, 67 

ARC-WELDING SETS & EQUIP. 

General Electric Co., 93 
ART METAL TOOLS 

Dixon, Inc., Wm., 83 

Metal Crafts Supply Co., 78 

Patterson Bros., 110 

Wrot Iron Sosgeers. 83 
ASBESTOS SOLDERING 

BLOCKS 


Ma Inc., Wm., 83 
AWLS, TINNERS’ 

Stanley Tools, 30, 67 
BARBIT FURNACES 
Chicago Flexible Shaft Co., 


81 
BAND SAW BLADES 
Atkins & Co., E. 27 
Huther Bros. Saw “Mfg. Co., 


BAND SAW BRAZERS, Electric 
Oliver Machinery Co., 27 
BAND SAWS 
American Saw Mill Machin- 
ery Co., 
Delta Specialty Co., 75 
arr & Livingston Co., 


ounce Machinery Co., 27 
Porter-Cable-Machine Co., 71 
Wallace & Co., J. D., ‘4th 
Cover 
Yates-American Machine 
Co., Insert 
BAND SAWS, PORTABLE 
American Saw Mill Machin- 
ery Co., 26 
Delta Specialty Co., 
Gallmeyer & A te Co., 
79 
Oliver Machinery Company, 
27 
Walker-Turner Co., Inc., 77 
— & Co., J. D., 4th 
Cover 
BAR IRON 
Wrot Iron Designers, 83 
BASKETRY SUPPLIES 
American Reedcraft Corp., 


110 
BATTERY CHARGERS 
General Electric Co., 93 
BENCH FURNACES 
— a Gas Furnace 


Chlengo Flexible Shaft 


BENCH HEADS 
Wisconsin Abrasive Co., 
BENCH LEGS, METAL 
New Britain Machine Co., 76 
BENCH — 
Bemis, A. 
Columbian Vise 7 Mfg. Co., 
2nd Cover 
Morgan Vise Co., be 
Oliver Machinery © 
BENCHES, MANUAL TRAINING 
Bemis. zx | 
New Britain Machine Co., 76 
BENCHES. STAKE PLATE 
New an ain Machine Co., 76 
BIT HO RS, EXTENSION 
Stanler Tris 30, 67 
BITS, AUGER 
Stanley Tools 67 
BITS, SCREW DRIVER 
Stanley Tools, 30, 67 
BLACKBOARD DRAWING SETS 
Dietzgen Co., Eugene, 98, 99 
Keuffel & —. 101 
Pease Co., The C, F., 96 
Post Company, Frede rick, 91 
Weber Co., F., 96 
BLOW PIPES, Brazing, Jewelers’ 
ixon, Inc., Wm., 83 
BLOWTORCHES 
ixon, Inc., Wm., 83 
BLOWERS, FORGE 
—- Flexible Shaft Co., 


BLUE. cern MACHINES, 


ey Co.. Eugene, 98, 99 
Pease Co.. The G. F., 96 
BLUE-PRINT PAPER 
ietzgen Co., Eugene, 98, 99 
Keuffel & Esser, <— 
Pease Co., The C. 96 
Post Company, F tnt. 4 91 


BOARDS, DRAWING 
Dietzgen Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., 
Post Company, 
Weber Co., F., 
ooKsS 


Bruce Publishing Company, 
The, 96, 3rd Cover 
Harcourt Brace & Co., 83 
International Textbook Co., 


85 
McGraw-Hill Book Co., 86 
BORERS, WOOD 
American Saw Mill Machin- 
er 
Delta Specialty Co., 75 
Oliver Machinery Co.. 27 
Wallace & Co., J. D., 
Cover 
Yates-American Machine 


Co.. Insert 
BOW COMPASSES, DIVIDERS, 
ENCILS 


PENS, P 
Dietzgen Co., Eugene, 98, 99 
96 


Keuffel & Esser, 101 

Pease Co., The C. F.. 

Post Company. Frederick, 91 
w sheer Co., , 6 


BRACE: 
Stanley Tools, 30, 67 
BRAD AWLS 


The C. F., 9% 
Frede rick. 91 
96 


4th 


Stanley Tools, 
BRAS: $8 FURNACES, ‘Gas 
American Gas Furnace Co., 


108 
cueeee Flexible Shaft Co., 


81 
BRAZING TORCHES 
American Gas Furnace OCo., 


108 
BRISTOL BOARD 
Dietzgen Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co e F.. 96 
Post “yg Frederick. 91 
Weber 96 
BRISHES. ARTISTS” 
Dietzgen Co., Eugene, 98, 99 
eee A S Esser, 101 
Po Frederick. 91 
BRUSHES. "CIRCULAR. BRISTLE 
AND WIRE (All Kinds) 
Dixon. Ine., Wm., 83 
BR''SH MAKING MATERIALS 
Whiting, E. & A. C.. 1% 
BUFFERS, ‘BENCH, PEDESTAL 
Stanley Electric Tool C., 
30, 67 
BUFFS, POLISHING 
Dixon. Inc., Wm 
eg ‘Bunsen or Cacntew 
83 


Dix Wm.. 
BUSHING REMOVERS 
Snap-on-Tools, —. 88, 89 
CABINET HARDW 
Lussky, White ‘“ Goottage, 26 
Patterson Bros., 
Thurston Supply 0o.. 
Upholstery Supply. Cm 110 
Wrot Iron Design 
CA®VED woop MOULDINGS 
Klise ag mee poe a Co., 74 
agg Small P: oe ts 
Designers Companv. 110 
CEMENTS. , JEWELERS" 


Dixon. Ine 
CHA RCOAL GiocKs © 


Metal. Crafts Supply Co.. 78 
CHISELS. Cape. Cold, Grooving 
Snap-On Tools, Inc.. —_ 89 
Stanley Tools. 20 
CHISELS, FRAMING, Monrise 
Stanley Tools. 8 
CHISELS, TURNING 
Stanley Tools, 30. 67 
CIRCHILAR-SAW BENCHES 
American = Mill Machin- 
ery 
Delta Specialty. 75 
— & Livingston Co., 


Oliver Machinery Co., 27 
Walker-Turner Go.. Inc., 
Wallace & Co., 3. D.. 
Cover 
Yates-American Machine 
.. 
CLAMPS 
a wei Co... 26 
Atkins & © a 
Columbian “Vise '& Mfg. Co., 
2nd Cover 
CLAMPS, ADJ!'STABLE 
Adjustable Clamp Co., 2 
CLAMPS, BAR 
Adjustable Clamp Co., 26 
Oliver Machinery Co., 27 


77 
4th 


Use the special form on page 112. 


CLAMPS, CARRIAGE, SCREW 
‘Adjustable Clamp 
Columbian Vise & Mfg. Co., 

2nd Cover 
Oliver Machinery Co., 27 

CLOCKS AND CLOCK WORKS 

American Chime Clock Co., 


108 
CLOCK PROJECTS 
American Chime Clock Co., 
108 


COMPOSING STICKS 
use ., H. B., 104 
conan an Ro 4 LIFTER, 
si we 4 Tools, Inc., 88, 89 
CONDUIT FITTINGS 
Gonacel Electric Co., 93 


CONDU 
meee Electric -. 


Delta Specialty Co., 75 
Foley Manufacturing Co., 27 
Walker-Turner_ Co., Inc., 77 
a bang PIN EXTRACTORS 
-On Tools, Inc., 88, 89 
coun ERSINKS 
Stanley Tools, 30, 67 
— LES. Graphite and Sand 
Dix m.. 8: 
CURVES. TRREGULAR 
Dietzgen Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., The C. F.. 96 
Post Company, Frederick, 91 
Weber Company, F., % 
CUTAWL 
International Register Co., 


78 
CUT-OFF SAWS 
American Saw Mill Machin- 
ery Co., 26 
Oliver Machinery Co.. 27 
Wallace & Co., J. D.. 
Cover 
Yates-American Machine 
Co., Insert 
CUTTER HEADS 
Atkins & Co., 
Huther Bros. 
6 


4th 


E. C.. 27 
Saw Mfg. Co., 


9 
Yates-American Machine 
Co.. Insert 
CUTTING NIPPERS 
Snap-On Tools, Inc., 
DADO HEADS 
Atkins & Co., E. C., 


Delta Specialty Co.. és 
Huther Bros. Saw Mf, ‘g. Co., 


88, 89 


69 
Yates-American Machine 
Co., Insert 
DESKS, TEACHERS’. METAL 
New Britain Machine Co., 76 
DIE —— SUPPLIES 
Dixon, Wm.. 83 
DISTRIBUTION TRANS- 


General Electric Co.. 93 
DOWEL POINTERS 

Stanley Tools, 30, 67 
DOWELING JIGS 

Stanley Tools. 30, 67 
DRAFTING PENS 

Dietzgen Co., Eugene, 98, 99 

Keuffel & Esser, 101 

Post Company. Frederick. 91 
DRAFTING TABLES 

Dietzgen Co., Eugene, 98, 99 

Keuffel & Esser, 101 

New Britain Machine Co., 76 

Pease Co., The C. F.. 96 

Post Company. Frederick. 91 

Weber Company, F., % 
DRAFTSMENS’ INSTRUMENTS 

Dietzgen Co., Eugene, 98, 99 

Keuffel & Esser, 101 

Pease Co., The 96 

Post Company. Frederick, 91 

Weber Company, F., 96 
DRAW PLATES 

ixon, Inc., Wm., 

DRAWING OUTFITS 

Dietzgen Co., ~—-> 98, 99 

Keuffel & Esser, 

Pease Co., The o 

Ld oe, Frederik, 91 

eber Company, F.. % 
DRAWING PAPER "IN ROLLS 
AND SHEETS 

Dietzgen Co., Eugene, 98, 99 

Keuffel & Esser, 101 

Pease e 96 

Post Company, Frederick. 91 

Weber Company, F., 
DRILL PRESSES 

Delta Specialty Co., 75 

Porter Cable-Machine Co., 71 


DRILL STANDS, BENCH, 
POST, ESTA 
ey | Electric Tool Co., 
67 


DRILLING macnt NES. 
PORTABLE ELECTRIC 
stanley. Electric Tool Co., 


67 
pritis, BENCH AND FLOOR, 
HIGH SPEED 
Delta Specialty Co., 75 
MT age rest Co., 77 
DRILLS, 
Stanles "Hieetrie Tool Co., 


30, 67 
DYNOMETERS, ELECTRIC 
General Electric 3 
wee 8 ne WELDING 
EQU & + 
enuuk Meet rie oo 
ELECTRIC GENERAT ORS. 
General Electric Co.. 93 
ELECTRIC MO on og 
General Electric Co., 
ELECTRICAL insTRUMENTS 
General Plectrice Co., 
Weston Electric iene 
Corp., 95 
ci getoe ee 
adger ny Co., 
EMERY POWDER ~— 
Dixon, ote Wm.. 83 
ENGRAVERS’ TOOLS AND 
SUPPLIES 
Dixon, Ine., Wm., 83 
Metal Crafts Supply Co., 78 
ENVELOPES, Report Card, 
Goommerabe. Ete. 
“2 » States Envelope 


Co. 
ENVELOPES, Baronial, Catalog, 
Clasp, Commercial, Window 
Western States Envelope 


Co.. 102 
FELT WHEELS AND BUFFS 
ixon. Inc., m., 
FIBRE CORD 
Grand Rapids Fibre Cord 


FILES AND RASPS 
Pate File Co., 
FILING CASES 
iaainene Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease The C. F., % 
Post Company. Frederick, 91 
Weber Company. F., 96 
FILING MACHINES 
Dixon. Inc., Wm.. 83 
FIRE BRICK AND CEMENT 
Chicago Flexible Shaft Co., 


81 
FIRE CLAY 
Chicago Flexible Shaft Co., 


81 
FLEXIBLE SHAFT AND 
MOTOR OUTFITS 
Dixon. Inc.. Wm.. 88 
FLEXIBLE STEEL TAPE R"'LES 
Dietzgen Co.. Eugene, 98, 99 
Kenffel & Esser. 101 
Pease Co., The C. 96 
Post Company. Frederick. 91 
Weber Company 96 
Flext TUBING "AnD 


General Electric Co., 93 
FLINT PAPER 

Ca tytn Company, 25 
FLOOR SANDERS 

Porter- Cab. seaetine Co., 71 
FLUX, SOLD NG 

Dixon. a ee , 88 
FOLDING RIILES 

Stanley Tools, 30, 67 
FORGE TOOLS 

Stanley Tools, 30, 67 
FORGES. GAS 

mee Gas Furnace C., 


108 


cileago Flexible Shaft Co., 


FREQUENCY METERS 
Portable and Switchboard 
Weston Electric Instrument 

Co., 95 
FURNACE LININGS 
Carborundum Company, 25 
FURNACES, Annealins, Case- 
Hardening, Heat Treating, 
Metal Melting, Soldering, 
and Tempering 
American Gas Furnace Co., 


108 
Chicago Flexible Shaft 
81 
General Electric Co., 93 
FURNACES, FORGING 
American Gas Furnace 


108 
Chicago Flexible Shaft 
81 


Co., 
Co., 


FURNITURE TRIM 
Klise Manufacturing Co., 74 


the products of manufacturers carrying specification data 
page 112. To obtain — not included in this 
address Industrial- 


FURNITURE WEAVING 
FR Ss 
Grand Rapids Fibre Cord 
Co., 108 
FUSES, STANDARD 
General Electric Co., 93 
ALVANOMETERS 
General Electric Co., 93 
Weston Electric Instrument 


aa 95 
GARNET PAPER 
Carborundum Company, 25 
GASKET Age | eg 
Pep Mfg 
caus es. *SABINET. RULE 
ND SQUA 
atenies Tools, 30, 67 
GAUGES, BIT 
Stanley Tools, 30, 67 
GAUGES, CALIPER 
Dixon, Inc., Wm., 
GAUGES, MARKING 
Stanley Tools, 67 
ee —_— AND 


88, 
GEAR PULLE 
Snap-On Tools, Inc., 88, 
GENERATOR TEST BENCHES 
General Electric Co., 93 
GLUE 


Snap-On Tools, Inc. 89 
RS 


Casein Manufacturing Co., 


106 
Higgins & Co., Chas. M., 
iT 


100 
GLUE POTS, ELECTRIC 
General Electric Co., 93 
Oliver Machinery Co., 27 
Russell Electric Co., 106 
Wallace & ©o., J. D., 


ver 
GOUGES 
Stanley Tools, 30, 67 
GRAVERS 
Dixon, Inc., Wm., 88 
GRINDERS AND BUFFERS, 
PORTABLE ELECTR 
ey | Electric Tool vo.. 


GRINDERS, BENCH 
Mummert-Dixon Co., 78 
Stanley Electric Tool Co., 

30, 67 


4th 


Wisconsin Abrasive Co., 
GRINDERS, OILSTONE 

Mummert-Dixon Co., 78 

—— Co., J. D., 4th 


GRINDERS, 44 TYPE 
Carter » me» Bhp 
Mummert-Dixon oe 78 
Porter-Cable Machine Co., 71 
Stanley Electric Tool Co., 


30, 67 
GRINDING COMPOUND 
Pep Mfg. C., 108 
GRINDING WHEELS 
Carborundum Co., 
Wisconsin Abrasive Oe. 78 


HACKSAWS, 
ad Aen & bon “E. C.. 27 


Dixon, Inc., Wm., 

Lussky, White & sSoolldge. 

Ine., 26 

Stanley Tools, 30, 67 
HAMMERS, BALL-PEEN 

CROSS-PEEN, SLEDGE 

Snap-On Tools, Inc., 88, 

Stanley Tools, 30, 67 
HAMMERS, BLACKSMITH 

Stanley Tools, 30, 67 
naneses. LEAD AND SOFT 


Dixon. Inc., Wm., 83 
Snap-On Tools, Inc.. 
Stanley Tools, 30, 67 
HAMMERS. PORTABLE 
ELECTRIC 


Stanley Electric Tool Oo., 
30, 67 


25 


88, 89 


HAND SAWS 
Atkins & Co., EF. C., 27 
HAND SAWS. PORTABLE 
ELECTRIC 
Stanley Electric Tool Co., 
, 67 
HAND SCREWS 
Adjustable Clamp Co., 
HARDIES 
Stanley Tools, 30, 67 
HEAT-FLOW METERS 
Westn Electric Instrument 


On. 95 
HEAT-TREATING EQUIP- 
MENT 


American Gas Furnace Co., 
1 


26 


Chicago Flexible Shaft Co., 


81 
INDICATORS, DEMAND 
General Electric Co.. 93 
(Continued on Page 109) 
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The School Shop Shopping Guide 


| __FREE 


SAMPLES a CHICAGO INSTITUTE & 
3 - ARMSTRONG 


for teachers of 


auto mechanics INDUSTRIAL DESIGN TOOL HOLDERS 
and their students Spring Cutting-Off Tools 

offers home courses on the designing of Furniture, = Fagen gh ae 

u 
pre ony! emg ae | Fabrics, Wall paper, Floor Coverings, Household and expensive lathe op- 
y Appliances, Glassware, Pottery and Porcelain, eration, easy. 

Metalware, Lighting Fixtures, Clocks, Food Con- 
tainers, Ptumbing Fixtures, and Automobile form prevents 


Accessories. Goose-neck 
work from climbing 


| me 
7 aD Ni APER. R 116-144 h upon tool—the cause 
Hy /) } ata fs 7 Now Dearborn, of most tool breakage. 
i wee | vor arrtcttp ; CHICAGO Write for atalog showing System of Tools. 
NZ é ae ARMSTRONG BROS. TOOL CO. 
sprees “The Tool Holder People” 
322 N. Francisco Ave., Chicago, U. S. A. 


























STEEL STAMPS 
Alphabet and Figure Sets INDUSTRIAL FURNACES 


PEP MFG. CO. and BURNERS 
INCORPORATED ee F a for every requirement. 
33 W. 42nd St. é “ eta. is i et Oven Furnaces, Pot Fur- 

New York on “Se tan ee 

Write for complete information. 


American Gas Furnace Co. 


Pack New _&. ELIZABETH, N. J. 


[ nterest Into \ | Special Steel Stamps for marking Tools, Searching for Novel Projects? 


Classes with or equipment. Made to order. far > YOUR PUPILS WILL 
Catalog sent on request WANT TO BUILD 


‘ez “THE SPIRIT OF TIME” 
he Sch . ae 
F U R N IT U R E Sawa ees See Se | BANJO CLOCK 
|| We will gladly send you 
| ia esa 16 clear drawings without 
cance charge. 


It is becoming a favorite course in 
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schools all over the country. Thanks E ; We can supply ——_ 
to the simplified Grand Rapids meth- movements. ials ongs, 
od!—the utter economy of it!—and LEC TRO ad TYP ERS chimes. etc : for sem hy = 
: Pr : ° * y styles 

the diversified number of projects = “ 
: of clocks from a little desk 


Figo Tap engl pop tea : : , “The Spirit clock to the stately Grand- 
e awed. Especially qualified to of Time” father’s Clock y 
atmers cK. 


Don’t postpone offering Furniture 2 
Weaving to your classes—act at once. be of service to the 

AMERICAN CHIME CLOCK CO. 
1689 Ruffner St., Philadelphia, Pa. 





EPA ORLEANS Wa ome asd ts pe 


school printshop. 





Promptness and quality 
assured. 





For all finishing problems 


Forms returned same 
PRINCIPLES OF MILL 
day received. AND PAINT-SHOP 


Badger Electrotype Co. PRACTICE . . . Waring 
600 Montgomery Bidg. $5.00 
407 East Michigan St., Milwaukee, Wis. BRUCE - MILWAUKEE 


PRINTING PRESS 


A splendid display of Furniture Weaving projects e 
made by one class. ns RJO'LILiE R S P 
Send Today for = s } 
BODKyDESIGNS | Our Complete Catalog e 


MATERMALS \ Shows we 100 prectical Project a Inking Rollers! : 
{i} your classes can make; tells a , 

| about this fascinating work. for Every Purpose LR Re are ge ba . 
Use this NOW sailins COURSE IN WOODWORKING. 


Coupon : 
oo eamelo Write nearest office for detailed information. Complete catalogue of designs and 60 
‘ | Sune Rapids Fibre Cord Company NEW Y 406 — samples. Special to schools—25c 
— | pt. A, 609 Myrtle Street ORK, 1.00). 
— Seal Grand Rapids, ieee BINGHAM 4TH HeSit, 20 —s : 1 1 
One of world’s largest 
Rush a copy of your Complete Catalog. Nodsom 
ome . nd sana oer nse wins - BROTHERS CO. PHILADELPHIA, stocks of Marqueterie 
Address...........+.... Se Founded 1849 BALTIMORE, 131 Colonial Sales Corporation 
School Colvin Street 480 Lexington Ave. New York, N. Y- 
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INDICATING INSTRUMENTS, 
ELEC 

Fant Electric Co., 93 
—— Electric Instrument 


INK REMOVERS 
Dietzgen Co., Eugene, 98, 99 
Keuffel & .~% 101 
Pease Co., The C. F., 
Post Company, F rederick. 91 
Weber Company, F.. 96 
INKS. DRAWING AND 
COLORED 
Dixon, Inc., Wm., 83 
Higgins & Co., Chas. M, 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
oe Company, Fredet = k, 91 
ber Company, F., 
INKS. PRINTING 
Levey Co., Inc., Fred’k H., 
aw 


Wi ontal Sales Corp., 108 

Constantine & Sons., Inc., 
Albert, 106 

ae Wood Service 


106 
1RON” & BRASS ORNAMENTS 
Wrot Iron Designs 83 
JACKETS, SNA K, 
AND MOLD’ 
Oliver Machinery Co., 27 


jEWEL ERS TOOLS, EQuIP- 
NT AND SUPPLIES 


100 


Craftsman Wood Service 


Co., 106 
JIG SAW PUZZLE SUPPLIES 
waftsman Wood Service 
Co., 106 
1G SAWS 
American Saw 
ery Co., 
Delta Spec ialty Co., 75 
Foley Manufacturing Co., 27 
ne Register Co., 


Mill Machin- 


Oliver Machinery Co., 27 
Wallace & Co., J. D., 4th 
Cover 
Yates-American 
Co., Insert 
JOINTERS 
—a Saw 
y Co., 26 


Machine 


Mill Machin 


Delta Specialty Co., 75 
Gallmeyer & ioviagites Co., 
79 


Oliver Machinery Co., 27 

Porter-Cable Machine Co., 
1 

Wallace & Co., J. D., 
Cover 

Yates-American Machine 
Co., Insert 

JOINTERS, BENCH 

American Saw Mill Machin- 
ery Co., 26 

Delta Specialty Co., 

sas aaa & Dtedeee Co., 


4th 


‘ 
Oliver Machinery Co., 27 
Walker-Turner Co... Tuc 7 
Wallace & Co., J. D., 4th 

Cover 
Yates-American 

Co., Insert 

JOINTERS, HAND 

Delta Specialty Co., 75 
Ya _ — Machine 


KNIVES, "Slend, Manual Train- 
in} Stencil and Wood Block 
—" s Sons Co., Robt., 


KNIVES, MACHINE 
Atkins & Co., E. C., 27 
— Bros. Saw Nifg. 

9 


Machine 


Co., 
Yates- Ame a an Machine 


Co., In 
KNIVES, PAPER CUTTER 
Atkins & Co., E. C.. 27 
Huther Bros. Saw Mfg. 


69 
KNOCK-DOWN FURNITURE 
Thurston Supply Co.. 96 
LABORATORY STAND DARD 
INSTRUMENTS 


Co., 


Ww : — . lectric 


rp. 
LAMPS, ALconoL 
Dixon, Ine. 83 
—_ Ss, MINATURE. 
reneral Klectric C 
LATHE ATTACHMENTS 
Armstrong Bros. Tool Co., 


Instrument 


93 


LATHES, SMALL ng, - Spaaaead 
Dixon, Inc., Wm., 83 
LATHES, WOODWORKING 
American Saw Mill Machin 
ery Co., 26 
Delta Specialty Co., 75 
Galimeyer & Livingston Co., 


Oliver 


Machinery Co., 27 
Porte r 
71 


Cable Machine Co., 


Walker Turner Co., 

Wallace & Ca., J. D.. 
Cover 

Yates-American Machine 
Co., Insert 


LEAD AND me CUTTERS 
Rouse & Co., H. B.. 104 


Ine., 77 
4th 
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Directory of Manufacturers’ Products, Continued 


LEATHER 
Dannenhauer, = W., 106 
Hall, W. A., 
Learuge WORKING TOOLS 
AND SUPPLIES 
Dannenhauer, C. W., 106 
Hall, W. A., 110 
LETTERS AND FIGURES FOR 
STAMPING MET eg 
Dixon, —. wm 
= Stamp & ‘seal Co., 


LeveL 
Stanle Tools, 30, 67 
Loom CLAM 
General Electric Co., 93 
LUMBER 
Constantine & Sons, Inc., 
Albert, 106 
Foley Lumber Co., T. A., 110 
O’Brien Lumber Co., The, 
110 
Paxton Lumber Co., Frank, 
110 
MACHINE KNIVES, JOINTER 
AND SURFACER 
Yates-American Machine 


Co., Insert 
MACHINE STAN Ds 
New Britain Machine Co., 
MALLETS, HICKORY, RUB- 
BER, RAWHIDE 
Dixon, Inc., Wm., 83 
Stanley Tools, 30, 67 
MANUAL-TRAINING HARD- 
WARE 
Craftsman Wood Service 
Co.. 106 
Lussky, White & Coolidge, 
Inc., 
Patterson Bros., U0 


Thurston Supply Co.. 96 
ae Xx reer ice TOOLS 
SUPPLIES 


craftsman Wood Service 
Co., 
Lussky, av hite & Coolidge, 
Inc., 
ouneienn Bros., 110 
Stanley Tools, 30, a 
Thurston vy ae 
MANUAL-TRAI — Vises 
emis, A. 
Columbian Nise’ & Mfg. 
2nd Cover 
Morgan Vise Co. 
MEASURING INSTRUMENTS, 
ELECTRIC 
General BDlectric Co., 93 
Weston Electric Instrument 


» 9% 
MELTING POT ~~ eg pd 
General Electric Co.,. 
METAL CRAFT TOOLS AND 
SUPPLIES 
Dixon, Inc., Wm., 83 
Metal Crafts Supply Co., 78 
Patterson Bros., 110 
Wrot Iron Designers, 83 
METAL SHEARS, ELECTRIC 
Stanley Electric Tool Co., 


30, 67 
METAL TOOL BOXES 
New Britain Machine Co., 


Co., 


73 
Snap-On Tools s, Ine., 88, 89 
METALS, SHEE 


American Sheet & Tin Plate 


Co., § 
Dixon, Inc., Wim., 83 
Metal Crafts Supply Co., 78 
Pewtercrafters, The, 106 
METRIC SCALES, FLAT 
Dietzgen Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
Post Company, Frederick, 91 
ICA 
General Electric Co., 93 
ICROFARAD METERS 
Weston Electric Instrument 
Corp., 95 
MITER BOXES 
Atkins & Oo., E. C., 27 
Stanley Tools, 30, 67 
MITERING MACHINES, HAND 
AND PO tags Ne egg 
. B., 104 


Mill Machin- 


Rouse & Co., 
MORTISERS 
American 
cry Co., 2 
Delta Specialty Co., 75 
Gallmeyer & Livingston Co., 


Sa w 


7 
Oliver Machinery Co. 27 
Porter-Cable Machine Co., 71 
Wallace & Co., J. D. 4th 

ver 
Yates-American 
Oo., Insert 

MORTISERS, CHAIN 
~—_ Britain Machine Co., 

MOTOR GENERATOR SETS 
General Blectric Co., 93 

MOTORS, ELECTRIC 
General Blectric Co., 93 

OHMMETERS, PORTABL 
Weston Electric Instrument 


95 
OILSTONE HOLDERS 
Wisconsin. Abrasive 
OILSTONE TOOL 
GRINDER, Power 
Mummert-Dixon Co., 78 
Oliver Machinery Co., 27 
Wallace Co., J. D., 4th 
Cover 


Machine 


Co., 78 


ORNAMENTS, tron & Brass 
Wrot Iron Designers, 83 
OUTLETS, SWITCHBOXES 
General Blectric Co., 93 
OZALID PAPER 
Dietzgen Co., Eugene, 98, 99 
a by oy = 
B., 104 


& H. 

PANEL BOARD, ELECTRIC 

General Blectric Co.. 93 
PANS, PICKLE OR ACID 

Dixon, Inc., Wm., 
PANTOGRAPHS 

=o Company, The, 

1 


PAPER, CLOTH-BACKED 
Dietzgen Co., Eugene, 98, % 
Keuffel & _—, 101 
—— Co., eC. 96 

‘ost Com an. Frederick. 91 

PAPER, DETAIL, RULED 
Dietzgen Co., "Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
A ad Lompany, Frederick. 
Weber Company, F., % 

PAPER, DRAWING AND 

TRACIN 


Dietzgen bo., Eugene, 

Keuffel & Esser, ms 

Pease Co., The C. F., 96 

Post Company, Fre sderick, 91 

Weber Company, F., 9% 
PASTE 


Higgins & Co., Chas. M., 
PENCI s. PLAIN, coe ED, 
DRAW » WORKING 
Dietzgen Co., Eugene, 98, 99 

Keuffel & Esser, 101 
Pease Co., The C. F., 96 
Post Company, Frederick, 91 
Weber Company, F., 96 
PENS, INK SHADING 
Dietzgen Co., Euge ne, 
Keuffel & Ess 101 
Post Company. Fr derick, 91 
PENS, LETTERING 
Dietzgen Co., Eugene, 
Keuffel & Esser, 101 
Post Company, Frederick, 91 
PEWTER 
National Lead C©o., 106 
Patterson Bros., 110 


98, 99 


100 


9S, 


98, 99 


Pewtercrafters, The., 106 
PHASE ANGLE METERS 
Weston Electric Instrumert 


Corp., 95 
PICTURE FRAME Ry 
Stanley Tools, 67 
PLANERS AND 'SURFACERS 
(woop 


American Saw Mill Machin- 
orv 26 
Gallmeyer & Livingston Co 
Wallace Co., J. D., 4th 

Cover 
Yates-American 
Co., Insert 
PLANES, HAND 
Stanley Tools, 30, 67 
PLASTIC eee < 
Boyle Co., S., 110 
PLATING SOLUTIONS 
Dixon, Inc., Wm., 83 
PLIERS 
Dixon, Inc., .. 83 
Snap-On Tools, Inc 
PLIERS, COMBINATION 
Snap-On Tools, Inc., 88. 89 
PLIERS, pa. Nose, Round Nose, 
Side Cutting 
Snap-On Tools. Inc., 8 
vee COMPOSITIONS 
POWDERS 


m4 Ine., * m., 83 
rene KNOBS, 
LEATS, ETC 
Phen Electric Co.. 9 
PORTABLE METERS, inDI- 
CATING 


General Electric Co.. 93 
Weston Electric Instrument 
Corp., % 
PORTABLE WOODWORKING 
MACHINERY 
Delta Specialty Co., 75 
Oliver Machinery Co., 27 
Porter-Cable Machine Co., 71 
Walker-Turner Co., 7 
Wallace Co., J. D., 4th 
Cover 
— — an Machine 
Xo., In 
PRESSES, VENEER 
Yates-American 
Co., Insert 
PRINTERS’ ENVELOPE 
SERVICE 


Western States Envelope 


Machine 


88, 89 


S89 


Machine 


PRINTERS’ ROLLERS 
Bingham Bros. Co., 108 
PRINTING PRESS CONTROLS 

General Electric 
PRINTING PRESS — 
General Electric Co.. 
PRINTSHOP SQUIPMENT 
AND SUPPLIES 
Bingham Bros, Co., 108 
Globe Type Foundry, 106 
Rouse & Co., H. B., 104 
PROOF PRESSES . 
Vandercook & Sons, 
PROTRACTORS 
Dietzgen Co., Eugene, 
Keuffel & Esser, 101 
Post Company, Frederick, 91 


106 


98, 99 


PUBLISHERS 
Bruce Publishing Company, 
96. 3rd Cover 
Harcourt Brace & Co., 83 
International Textbook Co 


85 
McGraw-Hill Book Co., Inc., 


86 
PULLERS, WHEEL 
Snap-On Tools, Inc., 88, 89 
PUNCHES, CENTER, PRICK 
AND SOLID 
Snap-On Tools, Inc., 88, 89 
Stanley Tools, 30, 67 
RADIO TEST EGUIPMEN T 
Ww — _ Instrument 


Orp., 
REAMENS. VALVE SEAT 
-On Tools, _ , 88, 89 
RECEI 


TACLES, Clea’ 
Medium Base or , 
General Blectric Co., 93 
RECEPTACLES, Duplex 
Plate & Sign 
General Blectric Co., 93 
REDUCING GLASS 
a Co., Eugene, 98, 99 
Post Company, Frederick, 91 
RESISTANCE BOXES, PLUG 


Weston ws tric 


Corp., 

REVOLUTION COUNTER 
Dietzgen Co., i 
Keuffel & Esser, 101 
Post Company, Frederick, 91 

RHEOSTATS 
General Electric Co., 9 

ROUGES, POLISHIN * 
Dixon, Inc., Wm., 

at ae AND 


Carter Co., R. L. 
Stanley Electric 
. ‘ 
Yates-American 
Co.. Lusert 
RUBBER STAMPS 
Schwaab Stamp & Seal Co., 


108 
RUBBER TYPE SETS 
— Stamp & Seal Co., 


108 
RULES, WOOD, BOXWOOD 
‘AND COMBINATION 
Dietzgen Co., Eugene, 98, 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
Post Company, Frederick,*91 
a ead ools, 30, 67 
Weber Ons any. F., 96 
SANDERS, T 
Oliver 
Porter-Cable 


Instrument 


98, 99 


trol Co. 


Machine 


99 


+... Co., 27 
Machine Co., 
‘ 
Yates-American Machine 
Co., Insert 
SANDERS, COMBINATION 
yy Saw Mill Machin- 
ery Co., 26 
Delta Specialty Co., 75 
Oliver Machinery ©o., 27 
— Cable Machine Co., 


Co., Ine., 77 
Machine 


WwW - Turner 
Yates-American 
Co., Insert 
SANDERS, DISK 
Delta Specialty Co.. 
Oliver Machinery Go., 27 
Porter-Cable Machine Co.. 
71 


Wallace & Co., J. D., 4th 
Cover 
SANDERS, DRUM 
Yates-American 
Co., Insert 
SANDERS, PORTABLE 
Oliver Machinery Co., 27 
Porter-Cable Machine Co., 


71 
SANDERS, SPINDLE 
Oliver Machinery Co., 27 
— Cable Machine Co., 


Wallace & Co., J. D.. 
Cover 
Yates-American Machine 


Machine 


4th 


Carborundum Company, 25 
SAW BENCHES, CIRCULAR 
(See Circular- - he Benches) 
SAW BOXES, MIT 
Stanley Tools, hg 67 
SAW FILING MACHINES 
Foley Manufacturing Co., 27 
SAW S$ 
Stanley Tools. a7 
SAW TRIMMERS (PRINTING) 
Rouse & Co., H. 104 
bate , CIRCULAR, BAND AND 


atkins & Co., E. C.. 27 
or ed Bros. Saw Mfg. Co., 


SAWS, PORTABLE ELECTRIC 
Stanley Electric Tool Co., 
SCRAPERS, HAND AND 
CABINET 
Stanley Tools, 30, 67 
SCREW CLAMPS 
Adjustable Clamp Co., 26 
Columbian Vise Mfg. Co., 
2nd Cover 
SCREW DRIVERS 
Snap-On Tools, Inec., 
Stanley Tools, 30, 67 


88, 89 


SCREW DRIVERS, ELECTRIC 
Stanley Electric Tool Co., 
30, 67 
SEALS 
Schwaab Stamp & Seal Co., 
( 


108 
SCROLL SAWS 
Delta Specialty Co., 75 
Foley Manufacturing Co., 27 
International Register Co., 
128 


Walker-Turner Co., 77 
Wallace & Oo., J. D., 


Cover 
SEMI-PRECIOUS STONES 
Metal Crafts a= ly Co., 78 
SHAPERS, ELEC RIC 
Carter Co > 
ee | Electric Tool Co., 


67 
SHAPERS, WOODWORKING 
American Saw Mill Machin- 
ery ©Co., 26 
Carter Co., R. L., 28 
So & Livingston Co., 


4th 


Oliver Machinery Co., 27 
Porter-Cable Machine Co., 


71 
Stanley Electric Tool Co., 


NH, ‘ 
Wallace & Co., J. 
Cover 
Yates-American Machine 
Co., Inser 
SHARPENING STONES 
Carborundum Company, 25 


Wisconsin Abrasive Co., 78 
SILVERSMITHS’ TOOLS AND 
SUPPLIES 


Dixon, Inc., Wm., 83 

Metal Crafts Supply Co., 
SKETCH BLOCKS 

Dietzgen Co., Eugene, 

Keuffel & Esser, 101 

Pease Co., The C. F., 96 

Post Company, Frederick, { 

Weber Company, F., 96 
SLIDE RULES 
Dietzgen Co., Eugene, 
Keuffel & Esser, 101 
Dost Carta’ Frederick, { 
SLOYD 

Murphy's Sons Co., Robt., 


106 
SOCKETS AND he oe 
General Electric Cc + 
rs. “COPPER 
Dixon, wm 
SOLDERING. ‘FURNA ice 
Chicago Flexible Bhatt Co., 


81 

General Electric Co. 
SOLDERING IRONS, ELectRic 

General Electric Co., 93 
SOLDERING TORCHES 

Dixon, Inc., Wm., 83 
SOLDERS, ALL KINDS 

Dixon, Inc., Wm 
rw, MECHANICS’ 


D., 4th 


78 


98, Of 


98, OF 


Snap-On Tools, ~~. . 88, 89 
Stanley Tools, 30, 
SPINDLE CARVERS 
Oliver Machinery Co., 27 
—— an Machine 


Co., Insert 
SPOKESHAVE 


STAKES, ARTS. "AND. CRAFTS 
Di mee. Ine., Wm. 

STAM etters and Figures 
oo Inc., Wm., 83 
Schwaab Stamp & Seal Co., 


108 
STANDARD CELLS 
Weston cme’ Instrument 


Corp. 
STARTERS, MOTOR, Electric 
General Electric Co., 93 
STEEL RULES 
Dietzgen Co., Eugene, 98, 99 
Post Sompeny. Frederick, 91 
STEEL SHEETS 
American Sheet & Tin Plate 
Co., 83 
STEEL SQUARES 
Dietzgen Co., Eugene, 
Keuffel & Esser, 101 
Post Company, Frederick, 91 
Stanley Tools, 30, 67 
STENCIL KNIVES 
Murphy's Sons Co., Robt., 
106 


STOOLS 
Dietzgen Co., Eugene. 
Keuffel & Esser, 101 
New Britain Machine Co., 


73 
Pease Co., The C. F., % 
Post Company, Frederick, 
Weber Company, F.. 96 
orenset BA TERY TEST- 
NG INSTRUMENTS 
Weston Electric Instrument 
Corp., 95 
STUD REMOVER 
Snap-On Tools, Inc., 
SWING SAWS 
Wallace & Co., J. D.. 
Cover 


(Continued on Page 


98, 99 


98, 9% 


88, 89 
4th 


111) 
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T. A. Foley Lumber Co. 


Frank PaxtonLumber Co. 


eS 


WALNUT 


The O’BRIEN LUMBER CO. 





We Furnish Schools With Hardwoods 


Lumber, Panels, Dowels and 
and Cedar Chests 


Softwoods “=~ 


Panels 2655 S. ROBEY ST., CHICAGO 


4 Operating our own kilns assures you of 
an ness. Deal with a house known a 


dry: 
Dowels half century for Quality and Service. 





PARIS, ILLINOIS 








Kansas City, Kansas 


DOMESTIC HARDWOODS 


MAHOGANY 
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geeeeeeeceecenceacce, | ‘“ Free Catalogue of 
e UPHOLSTERY SUPPLIES . BASKETRY SUPPLIES CASTINGS 
REED, id Blue Prints for lete line of 

* TRIMMINGS — DRAPERY FABRICS ®° Raffa, Chair Caning, and. Weaving Sup- HOME WOR KSHOP MACHINES, 
; ‘ ‘ . Everything for ; n and exercises as ma- 

‘ For Special School List, Write . nasa umm - men one Tne ‘an par a 

; GEBHARDT SUPPLY CO. ° AMERICAN REEDCRAFT CORPORATION service. 

» 410 N. Water St., Milwaukee, Wis. . 130 Beekman Street New York City DESIGNERS COMPANY 

eevee eeeeeeeeeeeeee > y | 724 Munroe Ave. RACINE, WIS. 




















EVERY BOY SHOULD KNOW 
ABOUT WOOD IN TUBES 










This marvelous new discovery—Plastic Wood—can be 
shaped, molded and applied as easily as putty. When it 
dries it becomes hard, permanent WOOD that holds 
nails or screws without splitting . . . can be sanded, 
planed or carved—can be painted or lacquered . . in fact 
it can be treated just like regular wood. It’s so easy 
to use that anyone can become an expert handy man 

. . it’s ideal for covering up workshop accidents to 
wood. Now... i 
full directions at any hardware, 
paint, department store in 25c 
tubes or 35c cans. 


Handles easy as putty 


PLASTIC WOOD iinet cr 





HOW THEY CAN CUT! 


XPERIENCED MECHANICS say it. . 

your students will say it. They will say 
‘How they can cut!”, when you have put 
Nicholson Files into their hands for shop 
practice. Nicholson Files are made by 
experts, tested by experts, and are the best 
files for students who intend to be experts. 
At hardware stores everywhere. Nicholson 
File Company, Providence, R. I., U.S. A. 


se Genul#? NICHOLSON FILES 


USA 


ery uR POSE 











A Reliable Source of Supply for 
the Upholstery Trade Since 1913 


UPHOLSTERY 0 FURNITURE 
FABRICS 














SUPPLIES 


A Complete Line Available to the School Shop 
at Wholesale Discounts 
INCLUDING 


CABINET HARDWARE and TOOLS 


Cotton, Moss, Webbing, Springs, Twines, Tacks, Fancy Nails, Ete. 
Our Complete Catalog and Price List Mailed on Request 


The UPHOLSTERY SUPPLY CO. 


1033 N. 4TH ST.. MILWAUKEE, WIS. oem 








A Sloyd ‘ae 
Bench that _ 
stands the 
test of time. 






The Bemis Standard. 


Send for circular. 
68 Commercial St. 








A. L. BEMIS, 


Worcester, Mass. 











FANCY LEATHERS 
For Craft Workers 


A 5-cent stamp brings you samples 
Sold by the whole or half skin, also cut to measure 
Tools, designs, lacings, both in Calf 
and Goat skin, Snap Fasteners to 
match leathers, Leather Dye, Wax 
Polish, Sphinx Paste, Slide Fasten- 
ers and Bag Plates. 


W. A. HALL 
250 Devonshire St. Boston 9, Mass. 
























Send 25 cents for I5-page 


SPECIAL po nee oe folder ‘‘Art 


tal Craft Work.”’ 

We carry the country’s most samaee stock of art metal 
tools, small motor-driven metal and wood-working ma- 
chines, general hardware and Manual Training supplies; 
also brass, copper, pewter, sterling silver, nickel silver, alu- 
minum and steel, available in strips, sheets, bars, wire, 
rods and tubing. Let us quote on your needs. Write fora 
list of our Technical Books. 




















27 PARK ROW 


PATTERSON BROTHERS |. 2574.0. 

















Fe 
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ITCHBOARDS 
General Electric Co., 
Weston Electric ane 


TOHE BOARD IN NSTRU 
SWHTENTS Ss, INDICATING 
PS ona Electric Co... 93 
sg ee re Instrument 


Ge am Electric Co.. 
SWITCHES, SNAP AND * PUSH 
BUTTON, AND PLUG 


G 
TABLES, WEL 
New Britain ‘ie Co., 73 
TACHOMETERS, ELECTRIC 
<o Electric Instrument 
Corp., 95 
TACKS, PHHUMB, STEEL 
AND BRASS 
Dietzgen Co., Eugene, 
sey & Esser, 101 
t Com “A Frederick, 91 
TAPES MEASURING 
Dietzgen _ Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
Post Ey 4 oo 91 
Weber Company, F., 
TAPS AND DIES 
Dixon, Inc., Wm., 83 
T SQUARES 
Dietzgen Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., The C. F., 
—_ Company, Predeviek. 91 
eber Company, F., 
TEMPERING AND ‘DRAWING 
SALTS 
Chicago Flexible Shaft Co., 


81 
TENONERS 
American tad Mill Machin- 
ery Co., 
Galaga e Livingston Co., 


98, 99 


Oliver Machinery Co., 27 

Yates-American Machine 
Co., Insert 

TEST EQUIPMENT, ELEC- 
TRICAL 

General Electric Co., 93 

Weston Electric Instrument 
Corp., 95 


SCHOOL SHOP ANNUAL 


Directory of Manufacturer's Products, Continued 


TIN PLATES 
—- Sheet & Tin Plate 
TONGS 
Dixon, Inc., Wm., 
Stanley Electric ‘rool Co., 
30, 67 


TOOL AND CUTTER-GRINDER 
ATTACHMENTS 
Mummert-Dixon Co., 7 
Stanley Electric Tool Co., 


TOOL CHECKS 
Schwaab Stamp & Seal Co., 
8 


TOOL GRINDERS, ELECTRIC 
Gallmeyer & Livingston Co., 


Oliver Machinery Co., 27 
Porter-Cable Machine Co., 
i 
Stanley Electric Tool Co., 
30, 67 
TOOL GRINDERS, OILSTONE 
Oliver Machinery Co., 27 
Mummert-Dixon Co., 78 
Wallace Co., J. D., 4th 

Cover 
TOOL HOLDERS 
Armstrong Bros. Tool Co., 
108 
TOOL POST GRINDERS 
Stanley Electric Tool Co., 
30, 67 


TOOL STANDS 
ma Britain Machine Co., 
7 
TRACING PAPER AND CLOTH 
Dietzgen Co., Eugene, 98, 99 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
Post Company, Frederick, 
Weber Company, F., 9% 
TRANSFORMERS 
General Electric Co., 93 
TRIANGLES 
Dietzgen Co., Eugene, 98 
Keuffel & Esser, 101 
Pease Co., The C. F., 96 
Post Company, Frederick, 
Weber Compan +» 96 
recon. PLAS ERING, 
CEMENT, POINTING 
stanley geen 30, 67 
TYPE FO Ss 
Globe eo Foundry, 
TYPE GAUGES 
Rouse & Co., 


106 


H. B., 104 


UNIVERSAL SAW BENCHES 
—— Saw Mill Machin- 
y Co., 26 
@aliaper & Livingston Co., 
79 


Oliver Machinery Co., 27 
Yates-American Machinery 
Oo., Insert 
UPHOLSTERY MATERIALS 
AND SUPPLIES 
Gebhardt ——— Co., 
Lussky, White & Goolldge, 
Inc., 26 
Thurston Supply Co., 96 
Upholstery Supply Co., 
VALVE GRINDING COM- 
POUND 


110 


Carborundum Company, 25 
VALVE REGRINDERS 
Snap-On Tools, Inc., 88, 89 
VALVE-SPRING COMPRES- 
SORS 


Snap-On Tools, Inc., 88, 89 
VARIETY SAW BENCHES 
American Saw Mill Machin- 
ery in a 
Gallme “yer & Livingston Co., 


27 


4th 


Oliver Machinery Co., 

Wallace & Co., J. D.. 
Cover 

Yates-American 

-, Insert 

VENEERS 

ee & Sons, 
1 


VISE STANDS. Poatae.s 
AND STATIONARY 
New Britain Machine Co., 


73 
VISES, BENCH 
Bemis, A. L., 
Columbian Vise’ % Mfg. 
2nd Cover 
Morgan Vise Co.., 
vi SES, BLACKSMITHS" 
Columbian Vise & Mfg. 


2nd ver 
VISES, MACHINE 
Armstrong Bros, 
10! 


8 
VISES, PIPE 
Columbian Vise & Mfg. 
2nd ver 
Morgan Vise Co., 76 
VISES, — 
Bemis, A. L., 
Columbian Vise" ‘& Mfg. 
2nd Cover 
Morgan Vise Co., 73 


Machine 


Inc. 


Co. 


Co., 


Tool Co., 


Co., 


Co., 


VOLTMETERS 
General Electric Co., 93 
Weston Electric Instrument 


Sad ot 95 
WATERPROOF SANDPAPER 
Carborundum Oompany, 25 
WATTMETERS 
General Electric Co., 93 
Weston Electric Instrument 
Corp., 95 
WEAVING MATERIALS, 
FURNITUR 
Grand Rapids Fibre Cord 
0., 1 
Thurston Supply Co., 96 
WELDING EQUIPMENT, 
ELECTRIC 
General Electric Co., 
WELDING TORCHES 
American Gas Furnace 
Co., 108 
WHEEL PULLERS 
Snap-On Tools, Inc., 
WIRE NIPPERS 
Snap-On Tools, Inc., 
woOD CARVINGS 
Klise Manufacturing Co., 74 
Thurston Supply Co., 96 
WOOD FINISHING MATERIALS 
Craftsman Wood Service 


Co., 
Lussky, 


93 


Mfg. 


88, 89 
88, 89 


106 
White & Coolidge, 


Thurston Supply Co.. 9% 
Upholstery Supply Co., 110 
wood INLAY 
Colonial Sales Corp., 108 
Constantine & Sons, Inc., 
Albert, 106 
Craftsman Wood Service 


ey I 
wOOD MOULDINGS 
Klise Benetoctaring Co., 
WOODS—FOREIGN 
Constantine & Sons, Inc., 
1 


ert, 
WOOD TRIMMER 
Oliver Machinery Co.. 
WOOD-TURNING LATHES 
American Saw Mill Machin- 
ery Co., 26 
Delta Specialty Co.. 
Oliver Machinery ‘ior " » 99 
Porter-Cable Machine Co., 
71 


ware & Co., J. D.. 
Cove 
W einer’ Turner Co., 


7 
— American Machine 
, Insert 


4th 


weeeeenne eee 
Bemis, A. L., 
Columbian Vise & Mfg. Co., 
2nd Cove 
Morgan Vise Co., 76 
weeewenkiee MACHINES, 
COMBINATION 
American .¥ Mill Machin- 
ery Co., 
Delta Spccialty Co., 75 
Gallmeyer & Livingston Co., 


‘ 
Oliver Machinery Co., 27 
a Oable Machine Co., 


Stanley Electric Tool Co., 
30, 67 
WOODWORKING SHAPERS 
American a Mill Machin- 
ery Co., 
Oliver tae Co., " 
Stanley Electric Tool C 
30, 67 


Yates-American Machine 
Co., Insert 
woeaweonnne yoets 


Lussky, White & Coolidge, 
26 


Stanley Tools, 30, 67 
Inc., 
Thurston Supply Co., 
WORK STANDS 
New Britain Machine Co., 
73 


96 


WRENCHES, ADJUSTABLE 
Snap-On Tools, Inc., 88, 
WRENCHES, BOXOCKET 
Snap-On ‘Tools, Ine., 88, 
WRENCHES, IGNITION 
Snap-On Tools, Inc., 
WRENCHES, OPEN END 
Armstrong Bros. Tol Co., 
Snap-On Tools, Inc., 88, 
WRENCHES, PIPE 
Snap-On Tools, Inc., 
WRENCHES, RATCHET 
Snap-On Tools, Inc., 88, 
WRENCHES, RIGHT ANGLE 
Snap-On Tools, Inc., 88, 
WRENCHES, SOCKET 
Snap-On Tools, Inc., 88, 
WRENCHES, VALVE TAPPET 
Snap-On Tools, Inc., 88, 89 
WROUGHT IRON 
Wrot Iron Designers, 83 


88, 


88, 








page). 


For sources 


catalogs on 


products not included in the 
directory, quotations or addi- 
tional information to help you 
make up your specifications, 
use this form—sign, clip and 
mail—and we will do the rest. 
If you want prices or complete 
items you are 
ready to buy, also check list 
on the opposite side. 


Can We 
Help You? 


Use the Directory of Manufac- 
turers Products as your con- 
venient guide to sources of 
supply covering the products 
of the “regular” School Trade 
advertising in this issue. The 
alphabetical index of manu- 
facturers is on page 112 (next 


of supply on 





The use of this form will save 
you work and the expense of 
writing to individual firms. 


Industrial Arts and Vocational Education 
School Shop Annual Service Division 
P. O. Box 2068, Milwaukee, Wis. 


We are interested in the following items and will appreciate 
the information requested promptly: 


Quantity 
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Adjustable Clamp Co.............. 26 
American Chime Clock Co........108 
American Gas Furnace Co......... 108 
American Reedcraft Corp.......... 110 


American Saw Mill Machinery Co. 26 
American Sheet and Tin Plate Co. 83 


Armstrong Bros. Tool Co......... 108 
Atkins and Company, E. C........ 27 
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ar ee 110 
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Foley Lumber Company, T. A.....110 
Foley Manufacturing Co..... ..... 27 
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Globe Type Foundry 
Grand Rapids Fibre Cord Co 


General Ele 


Hall, W. A. 
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Huther Bros. Saw Mfg. Company. . 


International Register Co 
International Textbook Co 


Keuffel & Esser 
Klise Manufacturing Company.... 


Levey Co., Inc., Frederick H 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION SERVICE DEPARTMENT—We invite our readers to ask questions of any kind on any shop problems and promise 
to answer them fully and promptly. The items listed below, 
any of these items and want prices and complete catalogs, check the items, clip and mail the form to us. 
given immediate attention. 


Core Ovens 










djustable Curve Rulers 
Ammeters 
Anvil Tools 
..Are-Welding Sets & 
Equip. 
....Art Metal Tools 
eid a? Soldering Blocks 
....Awls, Tinners’ 
voli Babbitt Furnaces 
....- and Saw Brazers, Electric 
..... Band Saws 
..... Basketry Supplies 
..... Battery Chargers SES 
vel Belting ..-- Draw Plate 
-Bench Furnaces DS 
Bench Heads Part 
Bench Legs, Metal 
Bench Vises 

















«ose Benches Drill Presses 
tio -Benches. Stake Plate ..Drill Stands 
re: Bits and Braces ..Drilling Machines 
..... Blow Pipes, Brazing, Drills 
Jewelers’ ..Dynometers, Electric 
Sodan Blowtorches Electric Arc-Welding 





...Blowers, Forge 
..Blue-Printing Machines, 
Electric 
..-.-.Blue-Print Paper 
...Bookbinders’ Supplies 
Sorers, Wood 
Braces 
.---.-.$rass Furnaces, Gas 
..Brazing_ Torches 
-Bristol Board 





...- Brushes, Artists’ 
....Brushes, Circular, Kristle 
and Wire (All Kinds) 
-Brush Making Materials 


.... Buffers, Bench, Pedestal Steel 
....Buffs, Polishing Tubing 
..Bushing Removers Paper 

.... Cabinets Filing Sanders 
....Calipers Soldering 


ules 
Gas 


--.Cane for Chairs 
..Carved Wood Mouldings 
..Cements,. Jewelers’ 

Charcoal Blocks 

ae Chasing Tools 

Chisels 

Chucks, Independent, 
Universal. Combination 
Chucks. 

.......Cireular-Saw Benches 

....Clamps 
Clamps, Bar 
Comb. Filing Cabinets 
Composing Sticks 
. Compressor and Lifter, 
Valve Spring 
Conduits 
.Coping Saw Blades 
Coping Saws 


Garnet Paper 


aeer Gasket Filler 

.....--Gauges, Cabinet, Rule and 
Square 
..Gauges 
Generator Test Benches 
Glass Cutter 
Glue 


Cotter-Pin Extractors 


-_..- Drafting Tables 
....Draftsmen’ 8 Instruments 


..Drawing- Instrument Repair 


rts 
..Drawing Outfits 
Drawing Paper 


-Electric Generators 
ors 
Instruments 


* Tools and 


and Buffs 


Tape 









Annealing, Case- 
Heat Treating, 














Pots 


Buffers 
Compound 
Wheels 

Blades 

Portable Electric 
Supplies 

Screws 

-Flow Meters 

-Treating Equipment 

Deman 

Drawing and Colored 


._Inks, Printing 
Jackets, 
. Jewelers’ 


Snap, Flash, Mold 
Tools, Equipment 
and Supplie 


s 
..Jig Saws and Blades 








Jointers 


“Knives, Sloyd, Manual 


Training, Stencil and Wood 
Block 


...-Knives. Machine 


..-.Knock-Down Furniture 
.-Laboratory Standard 


Instruments 


..Lamps, Alcohol 


Lamps, Miniature 


..Lathe Attachments 


..Lathes, Metal Working 
.... Lathes, 


Woodworking 


....Lead and Rule Cutters 


"Leather Working Tools and 


Supplies 
..Letters and Figures for 
Stamping Metals 


and Cement 


zevels 


Loom "Clamps 


..Lumber 


Rules 


Machine Stands 

Mallets 

Melting Pot Equipment 
Metal Craft Tools and 
Supplies 

Metal Shears. Electric 


...-Metals. Sheet 
Metric Scales, Flat 





Frames 


Mica 
Microfarad Meters 


.-Milling Machines 


Miter Boxes 

Mitering Machines 
Model Boat and Airplane 
Parts 


....Mortisers 


. 


Motor Generator Sets 
Motors, Electric 
Ohmmeters, Portable 
Oilstone Tool Grinder 
Outlets. Switchboxes 
Page Frames 

Paints 

Panel Board, Electric 


include products of advertisers in this Shop Annual Number. 


If you are interested in the purchase of 


Your request will be referred to the manufacturers and 


Pomtearephe 
Paper, Drawing and 
Tracing 


....Paste 


.-Pencils, 


Drawing 


...--Pens, Ink Shading 
....Pens, Lettering 


Pewt 


er 
...-Phase Angle Meters 


...-.-Picture Frame Tools 
...Planers and Surfacers 


Planes, Hand 
Plastic Wood 


Cleats, 
Indicating 


Porcelain Knobs, 
Portable Meters, 


.-Portable Woodworking Ma- 


chinery 


...Pottery Supplies 





Presses. Veneer 

Power Hack Saw: 

Printers’ Envelope Service 
Printing Press Controls 


a 
Resistance Boxes, Plug and 





Dial 
a Counters 
ts 


Rheosta 


“Routers 


Rubber Stamps 


....Rubber Type Sets 


..-Rules, 






Wood, 
Combination 


Boxwood and 





Saw Filing Machines 
.... Saw Sets 


Saw Trimmers (Printing) 
Saws 


..-...8aws, Portable Electric 
.... Screw Clamps 
...Serew Drivers 


Scroll Saws 
Semi-Precious Stones 
Shapers, Electric 


. Shapers, Woodworking 





Sharpening Stones 





.....Sketch Blocks 
.... Slide Rules 
....... Sloyd Knives 
..Sockets and Receptacles 
Soldering Coppers 
.... Soldering Furnaces 
Soldering Irons 


Solders, All Kinds 


.. Special Auto Mechanics’ 


Tools 


Be sure to sign your name on the opposite side and include your request for any special information you may want. 


Spindle Carver 
.... Spokeshaves 
Squares 








ains 

akes, Arts and Crafts 

.... Stencils 

..... Stamps, Letters and Figures 
.Starters, Motor, Electric 
... Steel Rules 

Steel Squares 

Stencil Knives 






Stools 

Storage Battery Testing 
Instruments 

eapckani Stud Remover 

.. Swing Saws 

Switchboards 

Switchboxes 

Switches, Safety 

‘ables, Welding 

Tachometers, Electric 

Tacks, Thumb, Steel, 

Tape, Measuring 

Taps and Dies 

m a 

..Tenoner: 

..Test Equipment, 

..Tongs 

..Tool Boxes 















=) 


Brass 


Electrical 


..Tool Grinders, Electric 
...Tool Grinders, Oilstone 
Tool Holders 
....Tracing Paper and Cloth 
.-Transformers 
.. Triangles 
Type Gauges 
Jniversal Saw Benches 
... Upholstery Materials and 
Supplies 
ae Valve Regrinders 
ceseeeeeeeeValve-Spring Compressors 
sopenuae —— Saw Benches 
—— 
“Vises. "Bench 
.. Vises. Blacksmiths’ 
-Vises, Woodworkers’ 
..Voltmeters 
..Wattmeters 
Weaving Materials. 











Furni- 


ture ‘ 
..Welding Equipment, Elee- 
tric 
..Wheel Pullers 
Wire Nippers 
....Wood Carvings 
...Wood Dyes 
.... Wood Moulding 
....Wood Trimmer 
Wood-Turning Lathes 
... Woodworking Shapers 
Woodworking Tools and 
Supplies 


Wrenches, Adjustable 





















































































SERENE Sinan 





